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ABSTRACT 
Health Information Behavior of HIV Positive Adults in the Dominican Republic 
Samantha B. Stonbraker 
 
The ability of individuals living with human immunodeficiency virus (HIV)/acquired 
immunodeficiency syndrome (AIDS) to effectively manage their health is dependent on the 
successful acquisition and use of health information. This may be particularly challenging in 
limited resource settings where numerous barriers may prevent people from finding, 
understanding, and applying the information that could lead to better health management. In this 
dissertation, I aimed to explore the health information behavior of HIV positive adults attending 
Clínica de Familia in La Romana, Dominican Republic. Offering free treatment and services to 
over 1,600 HIV positive adults makes this one of the largest HIV treatment centers in the 
Dominican Republic. Initially, an integrative review of the literature was conducted to 
summarize research that has explored the patient-identified information needs of HIV positive 
adults in Latin America and the Caribbean and to identify predominant health information needs 
of these individuals. Then, a retrospective chart review of 201 randomly selected medical 
records, two focus group discussions, and an adapted version of Wilson’s 1996 model of 
information behavior were used to develop a 64-item survey to assess health information 
behavior. The survey was administered during 107 individual interviews with HIV positive 
adults being seen at the Clinic. Participants were mostly female (60%), Dominican (75%), and 
lived in La Romana (59%). Approximately half of participants (49%) were married or in a 
serious relationship and about a third (33%) of participants had all or some of high school 
education or higher. Responses to information behavior survey items indicated that patients 
 
might not understand all of the health information they do receive, cultural variations may 
influence understanding of viral transmission, and that participants had low levels of health 
literacy. Data obtained through the surveys were further analyzed to identify patient 
characteristics associated with active health information seeking, higher information processing 
and more information use. Significantly associated patient characteristics were: having ever 
cared for someone who was very sick, age, gender, length of time at the clinic, and 
comorbidities. Providers at the Clinic as well as those working in underserved areas globally 
may use these results to advance their knowledge of the ways in which HIV positive adults 
interact with health information. This enhanced understanding can inform communication and 
health education programs that provide the information patients need to manage their health in a 
more usable way. Future research should examine what methods can be used to more effectively 
provide health information to patients living in constrained resource settings with limited 
educational backgrounds. 
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Chapter One: Introduction 
In this chapter, the background and organization of this dissertation are presented. First, 
information regarding the current status of the human immunodeficiency virus (HIV)/acquired 
immunodeficiency syndrome (AIDS) pandemic globally and in the Dominican Republic is 
provided. Second, there is a discussion of information behavior and its usefulness and relevance 
to inform research and healthcare services for individuals living with HIV in limited resource 
settings. Third, gaps in the literature are identified along with a description of how this 
dissertation addresses those gaps. Fourth, a description of the study setting and the ethical 
approval of this research are included. Fifth, the four manuscripts that address seven aims of this 
dissertation are explained. Finally, the adapted theoretical framework that guided this research is 
presented and discussed. This introductory chapter concludes with an overall aim of the proposed 
dissertation as well as a discussion of how it adds to the global scientific literature. 
HIV Worldwide 
 The world has made progress in fighting HIV in the past 15 years, however, worldwide 
prevalence is still estimated to be 401 cases per 100,000 population (between 29.2 to 35.3 
million) globally (Murray et al., 2014; UNAIDS, 2013a). The highest prevalence rates are found 
in southern sub-Saharan Africa where there are an estimated 11,851 cases per 100,000 
population (Murray et al., 2014). In the United States, prevalence of HIV is increasing (136 cases 
per 100,000 population) because of better treatment and prolonged life with positive diagnosis 
(Murray et al., 2014; Sullivan, Jones, & Baral, 2014). Globally, rates of HIV infections are 
disproportionately spread across countries, social classes, and risk groups (Pham, Wilson, Law, 
Kelleher, & Zhang, 2014; UNAIDS, 2013a). Men who have sex with men are most at risk for 
acquiring HIV (Murray et al., 2014; UNAIDS, 2013a) and globally, the incidence of new 
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infections has increased slightly among this group in the last five years (UNAIDS, 2013a). 
Transgender women, female sex workers, and injection drug users are other groups found to be 
at high risk for acquiring HIV (Baral et al., 2013; Shannon et al., 2015; UNAIDS, 2013a). 
Additionally, countless millions are unaware of their status, a fact that is particularly apparent 
among populations with limited access to testing services or who face a high degree of stigma 
(Baral et al., 2013; Cherutich et al., 2012; UNAIDS, 2013a).  
The development, refinement, and dissemination of antiretroviral therapy (ART) is a 
major reason for global improvement in HIV conditions (Hoen, Berger, Calmy, & Moon, 2011; 
WHO, 2013b). In fact, ART has become so effective that HIV is now considered a chronic 
condition (Deeks, Lewin, & Havlir, 2013). Numerous studies show that ART can dramatically 
reduce morbidity and mortality associated with HIV as well as prevent further transmission, 
however, the success of ART depends on optimal adherence to therapy (Kurth, Celum, Baeten, 
Vermund, & Wasserheit, 2011; Lima et al., 2009; Ortego et al., 2011). Unfortunately, achieving 
sufficient adherence to ART remains a challenge, particularly in developing countries (Bisson et 
al., 2008; Mansoor, 2006; Winter, Halpern, Brozovich, & Neu, 2014). In many cases, HIV 
positive patients living in rural or low income areas that lack educational and/or healthcare 
infrastructures may be at higher risk for not learning about prevention methods, not knowing 
their status, not receiving the information they need to manage a positive diagnosis and not being 
able to obtain or maintain the optimal treatment adherence (Ferguson et al., 2005; S. Kalichman, 
Ramachandran, & Catz, 1999; Mills et al., 2006). Additional risk factors to poor adherence in 
low-income countries can include transportation costs, restricted access to antiretroviral 
medication, drug and alcohol abuse, social stigma, negative reactions to a positive diagnosis, cost 
of medication and fear of side effects (Dickens, Utley-Smith, Stott, & Relf, 2013; Harvey et al., 
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2008; Tuller et al., 2010). The Dominican Republic is one such lower-income country where 
lack of resources and infrastructures may place individuals at high risk for acquiring HIV and 
inhibit them from effectively managing a positive diagnosis (Rojas, Malow, Ruffin, Rothe, & 
Rosenberg, 2011).  
HIV in the Dominican Republic 
 The Caribbean has the highest prevalence of HIV outside of sub-Saharan Africa (De 
Boni, Veloso, & Grinsztejn, 2014) where it is estimated that 75% of the people living with HIV 
live on the island of Hispaniola, which comprises the Dominican Republic and Haiti (Rojas et 
al., 2011). The prevalence of HIV in the Dominican Republic declined more than 50% between 
2001 and 2012, however, an estimated 69,000 people in the country still live with the virus 
(UNAIDS, 2014). Nationally, the prevalence is estimated at about 1.0%, ranging from around 
0.8% in the general population to 11% among men who have sex with men (Rojas et al., 2011; 
UNAIDS, 2014). Rates of infection vary across the country and men who have sex with men, 
female sex workers, intravenous drug users, and those who live and work in sugarcane 
plantations (bateyes), many of whom are Haitian immigrants of low socioeconomic status with 
limited access to education are among the groups most at risk (García, Bayer, & Cárcamo, 2014; 
Halperin, 2009; Rojas et al., 2011). In 2004, the Dominican government started offering ART to 
anyone with a positive test (Rojas et al., 2011). For this treatment to be effective among HIV 
positive patients, they must access the care where it is provided and remain adherent to their 
prescribed ART regimen. Factors associated with adherence as well as methods to promote 
adherence have been studied extensively however, optimal adherence remains a problem in the 
Dominican Republic (Mills et al., 2006; Ortego et al., 2011; Winter et al., 2014). While previous 
studies on HIV and its treatment have tended to focus on risk behaviors and factors associated 
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with adherence, studies are changing their focus to consider factors such as health literacy and 
patient-provider interactions as potential areas where interventions could generate more positive 
patient outcomes (M. Johnson et al., 2006; S. Kalichman et al., 2008; J. Moore et al., 2011; 
Nachega et al., 2012; Wawrzyniak, Ownby, McCoy, & Waldrop-Valverde, 2013; Zhang, Terry, 
& McHorney, 2014). Additionally, examining the health information behavior of adults living 
with HIV may assist healthcare providers and organizations to tailor health education programs 
to meet the specific needs of their patient populations (Julien & Fourie, 2015; S. Patel & Dowse, 
2013).  
Information Behavior 
 Generated in the field of information science, the concept of information behavior is, 
“how people need, seek, manage, give, and use information in different contexts,” although 
many definitions appear in the literature (K. Fisher, Erdelez, & McKechnie, 2005). Generally, 
the focus of information behavior studies is on understanding the flow of information within a 
system, which enables the identification of locations where structural changes and/or 
interventions may be most effective. In the case of HIV, the information behavior of an 
individual describes the complete process through which a person goes to obtain the information 
they need to manage their health. This process begins with the realization that they do not have 
enough information to satisfy their specific needs then continues through the various phases a 
person must go through in order to obtain the information that they require (Ormandy, 2011; 
Timmins, 2006). Barriers and facilitators to finding and receiving information may be 
considered, as well as the sources that a person chooses (Anker, Reinhart, & Feeley, 2011; 
Brashers, Goldsmith, & Hsieh, 2002). Then, after a person obtains this information, they must be 
able to both understand and use it to effectively manage their health. Much of the research 
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conducted with HIV positive patients has focused on some parts of this cycle individually 
(Nokes & Nwakeze, 2005; Wolf et al., 2007) while others focus on a selection of these phases 
grouped as a unit (Bamgbose, Oyesola, & Ogunmodede, 2014; Huber & Cruz, 2000). But by 
encompassing all of these constructs (information need, seeking and use) under the overarching 
concept of information behavior, a complete picture of the way information is provided and 
communicated within a system can be obtained. By better understanding the information 
behavior of HIV positive adult patients, healthcare providers and organizations can adapt 
programs and communication strategies that assist patients to embrace facilitators and overcome 
the barriers to obtaining the health information that they need. This knowledge will also assist 
healthcare providers to provide the health information crucial to patients’ effective self-
management in a way they can understand and use. 
Gaps in the Literature 
 Limited research has been done on information needs and information seeking behaviors 
of HIV positive patients worldwide (Julien & Fourie, 2015). To date, much of the focus has been 
among patients in sub-Saharan Africa (Aderoto, Oyefuga, & Simisaye, 2010; Bamgbose et al., 
2014; S. Patel & Dowse, 2013; Selman et al., 2009), although some have focused also on the 
United States or other developed countries (Hogan & Palmer, 2005; Huber & Cruz, 2000; 
Shedlin & Shulman, 2004). Many reviews of research on information needs and seeking 
behaviors have focused on large areas such as all low-income or developing countries and may 
not have focused on a specific disease or condition and just refer to information seeking in 
general (Dutta, 2009; Shariful Islam & Zabed Ahmed, 2012). There has also been an emphasis 
on the information needs of healthcare providers and discussion regarding the best methods to 
meet their information needs (Clarke et al., 2013; D'Adamo, Fabic, & Ohkubo, 2012; Martinez, 
 
 6 
Villarroel, Seoane, & del Pozo, 2005; Revere et al., 2007; Royaltey, 1988). Most of these studies 
have not, however, considered the information needs of patients and the ways in which providers 
can meet those needs. To our knowledge, prior to this dissertation, there have not been any 
reviews of studies that focus specifically on the information needs of HIV positive adult patients 
living in Latin America and the Caribbean. Because patients identify different information needs 
depending on geographic location and cultural context, it is important to know more about the 
specific information needs of individuals living with HIV in Latin America and the Caribbean. 
This gap in the literature will be addressed with the integrative review that is presented in 
Chapter Two. Additionally, research that assesses the information needs, seeking behaviors, and 
ability of individuals living with HIV to process and use information in the Dominican Republic 
has not yet been conducted. This is a gap in the literature that will be addressed in manuscripts 
two, three, and four of this dissertation. 
Study Setting 
 Primary data for manuscripts two, three, and four were collected at Clínica de Familia La 
Romana in the Dominican Republic, a comprehensive primary care clinic that offers free 
treatment and services to HIV positive adults. More than 1,600 HIV positive patients were 
enrolled at the clinic at the end of 2014 who collectively had attended over 17,000 clinic 
appointments for numerous services such as general clinic visits, adherence counseling, 
laboratory testing, and psychology visits (Clínica de Familia, 2014). The author of this 
dissertation began working with the clinicians and administrators at the clinic in 2012 and has 
worked with them on each phase of the studies associated with this dissertation. Data collection 
for manuscript two of this dissertation took place at Clínica de Familia in August 2014. Then, the 
data for manuscripts three and four were collected in August through October 2015. 
 
 7 
IRB Approval 
 Columbia University Medical Center (CUMC) Institutional Review Board (IRB) 
approval was obtained for all research activities (Protocol #AAAN4205). It was also obtained 
from the ethical research review board in the Dominican Republic (Consejo Nacional de Bioética 
en Salud (CONABIOS) (Protocol #020-2014 for the study components that took place in August 
2014 and #015-2015 for the portion of the study completed in 2015).  
Dissertation Aims and Organization 
The aims of this dissertation are addressed in four separate manuscripts that have either been 
accepted or submitted for publication. The first manuscript (Chapter 2) is an integrative review 
of the scientific literature conducted in Latin America and the Caribbean to determine what 
research has been conducted to identify the health information needs of HIV positive adults in 
the regions. This manuscript provides a comprehensive picture of the information needs of HIV 
positive adults living in both regions. The second manuscript (Chapter 3) contains the methods 
and results of the chart review that was conducted to characterize the adult patient population 
being seen at the Clinic and explored the patient characteristics that may have been associated 
with provider-recorded clinical status in the medial records. Manuscript three (Chapter 4) of this 
dissertation details how the results of the chart review, focus group discussions, and theoretical 
framework were used to design a health information behavior survey that was administered at the 
clinic. The results provide a description of how an adult living with HIV attending Clínica de 
Familia might identify an information need, seek the information to satisfy that need and whether 
they are able to process and use the information they do receive for effective health management. 
The fourth manuscript (Chapter 5) identifies factors significantly associated with patients’ ability 
to seek, process, and use information effectively. Together, these manuscripts generate a 
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comprehensive picture of how HIV positive adults living in the Dominican Republic interact 
with health information. The title, aim(s) addressed, the journal to which they were submitted, 
and the status of each are presented in Table 1.1. 
Theoretical Framework 
This dissertation was guided by an adapted version of Wilson’s 1996 model of information 
behavior (Figure 1.1), a macro-behavior model meant to inform research and generate 
hypotheses around how a person-in-context interacts with information (K. Fisher et al., 2005; 
Wilson, 1997). Although used in different ways, the term “information behavior” can be 
conceptualized as “how people need, seek, manage, give, and use information in different 
contexts” (K. Fisher et al., 2005). The final version of Wilson’s model of information behavior 
has informed thousands of studies in psychology, communication, innovation, informatics, and 
health sciences (K. Fisher et al., 2005). Wilson argues, “need is a subjective experience that only 
occurs in the mind of the person in need and, consequently, is not directly accessible to an 
observer (Wilson, 1997).” His framework provides the necessary guidance so that non-
observable needs can be explored in a comprehensive and theoretically informed way. By 
focusing on multiple aspects of information behavior that include both the need for information 
as well as how a person seeks that information, what helps or hinders their search, as well as 
considering how they understand and use the information they acquire, a more complete picture 
of the individual’s information behavior is produced.  
When adapted to a health context, this model is particularly useful to understanding how 
HIV positive patients might interact with health information as it highlights numerous 
components of a user’s (patient at the Clinic) journey to find information while emphasizing that 
context is paramount to consider at each phase. Because HIV research in the Dominican 
 
 9 
Republic is affected by geographic and cultural considerations, any framework used to explore 
health information needs must have context at its foundation in order to facilitate a realistic 
understanding. The model follows a circular path that begins with a person’s realization that they 
need information. Then, each subsequent and associated construct as the model moves clockwise 
represents a different aspect of the way in which the individual seeks, obtains and uses the 
information to satisfy their need (Wilson, 1997, 1999). The main constructs are supported by 
additional theories such as stress/coping or risk/reward theory that are intended to provide 
richness to the model so that future research can be maximally informed (Wilson, 1999). We 
adopted this model to make it more relevant to this study by highlighting the constructs used in a 
healthcare context and the way in which we used and considered them for this study. For 
instance, in Wilson’s original model there is the construct, “intervening variables” which was 
changed to the barriers and facilitators to information seeking. This was supported by three of the 
five factors that influence this construct, demographic, interpersonal and environmental (Wilson, 
1997).The use of this model enabled a theoretically sound, comprehensive understanding of HIV 
positive patients information behavior in this dissertation. 
Conclusion 
 The overall purpose of this dissertation was to assess the health information behavior of 
HIV positive adults living in the Dominican Republic. This purpose was addressed with seven 
different research aims presented through four manuscripts. In addition to being submitted for 
publication, results from each manuscript were shared with administrators and clinicians at 
Clínica de Familia, La Romana so the data may be used to improve their services for HIV 
positive adults by providing the health information that patients need to manage their health in a 
way that they can fully understand it. Beyond Clínica de Familia, these results will contribute to 
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the global literature by adding a comprehensive understanding of the research that has been done 
to assess the health information needs of HIV positive adults living in Latin America and the 
Caribbean. Also, by contributing a theoretically driven study design and results of a health 
information behavior assessment, the four manuscripts of this dissertation may enable healthcare 
providers, organizations, and researchers to develop and conduct assessments to identify more 
effective healthcare service delivery that can lead to better patient outcomes in limited resource 
settings worldwide. 
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Figure 1.1 Adapted version of Wilson’s 1996 model of information behavior 
Context of Information Need: La Romana, Dominican Republic 
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Manuscript Title Aim(s) Journal and status 
1 
Health information 
needs of HIV positive 
adults in Latin 
America and the 
Caribbean: An 
integrative review of 
the literature 
1. Synthesize the peer-
reviewed, published research 
to assess the health 
information needs of HIV 
positive adults living in 
Latin America or the 
Caribbean. 
Journal: AIDS 
Care. 
  
Status: Accepted 
March 23, 2016 
(Stonbraker & 
Larson, in press) 
2 
Evaluating the utility 
of provider-recorded 
clinical status in the 
medical records of 
HIV positive adults in 
a limited-resource 
setting 
2. Characterize the adult, HIV 
positive, patient population 
at the Clinic. 
Journal: 
International 
Journal of STD & 
AIDS  
 
Status: Accepted 
July 18, 2016 
(Stonbraker, Befus, 
Lerebours Nadal, 
Halpern, & Larson, 
in press) 
3. Identify characteristics 
associated with provider-
recorded clinical status in the 
medical records at the Clinic.  
3 
The Health 
Information Behavior 
of HIV Positive 
Adults in the 
Dominican Republic 
4. Explore patient perceptions 
of their health information 
needs. 
Journal: Global 
Health Promotion  
 
Status: Submitted 
May 26, 2016 
5. Part I: To develop a survey 
to assess health information 
behavior. 
 
Part II: Assess the validity 
and reliability of the survey 
from part one. 
6. Describe the health 
information behavior of HIV 
positive adults being seen at 
the Clinic 
4 
Factors associated 
with health 
information seeking, 
processing, and use 
among HIV positive 
adults in the 
Dominican Republic 
 
7. Identify factors associated 
with information seeking, 
information processing and 
use among HIV positive 
patients at the Clinic 
 
Journal: AIDS and 
Behavior  
 
Status: Revisions 
Submitted August 
9, 2016 
 
Table 1.1 Manuscripts of this dissertation, the aim(s) each addresses, and current status 
 
 13 
Chapter Two: Health information needs of HIV positive adults in Latin America and the 
Caribbean: An integrative review of the literature 
In chapter two, the first aim of this dissertation, to synthesize the peer-reviewed, published 
research which assesses the health information needs of HIV positive adults living in Latin 
America or the Caribbean, is discussed. To satisfy this aim, an integrative review of the literature 
was conducted using Whittemore and Knafl’s integrative review methodology between April and 
June 2015 (Whittemore & Knafl, 2005). The final manuscript was accepted for publication in 
AIDS Care on March 23, 2016 (DOI:10.1080/09540121.2016.1173645). The published version 
is included in Appendix A.2.  
 
Abstract  
An assessment of information needs is essential for care planning for patients living with chronic 
diseases such as human immunodeficiency virus (HIV). The extent to which these assessments 
have been conducted in Latin America and the Caribbean (LAC) is unknown. The purpose of 
this study was, therefore, to identify, evaluate, and summarize what research has been conducted 
to examine patient perceptions of their health information needs among adults living with HIV in 
LAC. Using an integrative review methodology, a literature search of six databases was 
conducted in April and May 2015. Inclusion criteria were, peer-reviewed articles published in 
English or Spanish that assessed the information needs of HIV positive patients living in LAC. 
The quality of included articles was assessed and relevant characteristics of each article were 
extracted, compared, and presented. Searches returned 1,885 citations, 11 of which met inclusion 
criteria. Included studies were conducted in eight of 33 countries, used multiple research designs, 
demonstrated varying needs between populations, and found numerous unmet information needs. 
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Information about HIV in general, methods of infection transmission, antiretroviral medications, 
other sexually transmitted diseases, and effective coping mechanisms were the most commonly 
mentioned needs. Healthcare providers were the largest and most reliable source of health 
information for many participants and it was emphasized that in order for health education to be 
effective, programs should include both individual and group components. Patients indicated that 
they may have difficulty processing and using information as evidenced by an incorrect 
understanding of medications, not changing risk behaviors, and by stating that information can 
be overwhelming or poorly communicated. Further research on information needs is warranted 
so that healthcare providers and organizations may provide the information patients need to 
appropriately manage their health. 
 
Introduction 
Human immunodeficiency virus (HIV) and acquired immunodeficiency syndrome (AIDS) 
continue to affect millions globally (UNAIDS, 2013a). Rates of new infections have generally 
decreased in Latin America and the Caribbean (LAC), however, approximately 95,000 new cases 
of HIV are still diagnosed there yearly (García et al., 2014). LAC is characterized by tremendous 
geographic, population, and cultural diversity and is considered the most socially inequitable 
region in the world (Barreto et al., 2012; García et al., 2014). This inequity gives rise to 
numerous health disparities and leads to HIV/AIDS infections that are spread unevenly across 
countries, social classes, and risk groups (De Boni et al., 2014).  
Advances in antiretroviral therapy (ART) as treatment for HIV have shown such efficacy 
that HIV is now classified as a chronic condition associated with a longer life expectancy and 
lower morbidity than before providing the client adheres to their ART regimen (Deeks et al., 
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2013; WHO, 2013b). Governments in LAC were among the first to offer widespread access to 
ART for HIV positive patients in the late 1990’s; as a result, LAC now has the highest ART 
coverage of any low or middle income region in the world (García et al., 2014). Regardless, 
access and adherence to treatments may still be a problem in rural or underdeveloped areas 
(Dutta, 2009; Shariful Islam & Zabed Ahmed, 2012). Additionally, information regarding 
healthy lifestyle techniques, effective coping, and prevention of further transmission are 
important considerations for HIV management in these locations (Gardner, McLees, Steiner, del 
Rio, & Burman, 2011; Nokes & Nwakeze, 2005). More effective, targeted health education 
could help improve adherence, reduce spread of infection, and help those living with HIV to 
more effectively manage their condition. To understand what information HIV positive patients 
need to manage their health, health information needs assessments may be conducted. 
Health information needs 
An individual’s ‘health information need’ is, “the recognition that their knowledge is inadequate 
to satisfy a goal, within the context/situation that they find themselves at a specific point in time” 
(Ormandy, 2011). In the context of HIV, this is the patient’s recognition that he/she does not 
have enough information to appropriately manage his/her health. Information needs assessments 
seek to elucidate these patient identified needs so that clinicians may provide lacking information 
(Timmins, 2006). Needs assessments can also create a better understanding of the ways health 
information is communicated (Herrera, Campero, Caballero, & Kendall, 2008) and can therefore 
inform patient centered, culturally appropriate interventions that can improve health outcomes, 
promote treatment adherence, and minimize risk behaviors (Kennedy, Medley, Sweat, & 
O'Reilly, 2010; Munoz et al., 2011). Limited research has been conducted in the LAC regarding 
specific health information needs of HIV positive patients (Barreto et al., 2012; García et al., 
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2014). The purpose of this study is therefore; to identify, evaluate, and summarize what research 
has been conducted to examine patient perceptions of their health information needs among 
adults living with HIV in LAC. 
Methods 
This review was conducted using Whittemore and Knafl’s integrative review methodology 
(Whittemore & Knafl, 2005) in April and May 2015. An English and Spanish search was 
conducted in PubMed, Embase, Ovid Medline, the Cochrane Library, Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), and Latin American and Caribbean Health 
Sciences Literature database (LILACS). The 33 independent nations in LAC searched were, 
Antigua and Barbuda, Argentina, Bahamas, Barbados, Belize, Bolivia, Brazil, Chile, Colombia, 
Costa Rica, Cuba, Dominica, Dominican Republic, Ecuador, El Salvador, Grenada, Guatemala, 
Guyana, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Saint Kitts and 
Nevis, Saint Lucia, Saint Vincent and the Grenadines, Suriname, Trinidad and Tobago, Uruguay, 
and Venezuela (De Boni et al., 2014; UNAIDS, 2013a). Each country was entered with “Latin 
America” or “Caribbean” so studies conducted in individual countries or across regions would be 
identified. Additionally, “HIV,” “health information,” “information need,” “health information 
needs,” and “information seeking” were combined with the MeSH terms, “needs assessment,” 
“questionnaire,” “health service needs and demands,” and “health services research” where 
applicable. For the Spanish search, Spanish language filters were applied to each search and to 
ensure a comprehensive search accounting for the different ways that Spanish speakers might 
define the concept of health information needs, the search was run more generally with 
translations of the terms, “information,” “knowledge” and “needs” in combination with “HIV.” 
Those translations were, “información,” “conocimiento,” “necesidades,” and “VIH.”  
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 Inclusion criteria were peer-reviewed articles published in English or Spanish that 
explored the health information needs of HIV positive adults (greater than 18 years of age) living 
in LAC. No time frame, study type, or study design was specified. Articles that measured or 
explored high risk behaviors, stigma, adherence, or knowledge related to HIV and then inferred 
healthcare needs from those results were excluded as they may not reliably reflect patient 
identified needs (Diaz, 2013; Scott & Thompson, 2003). 
Data extraction, comparisons, and display.  The objective, methods, sample and 
setting, subgroups included in analyses, principal findings and quality assessment tier of included 
articles were summarized in a table to facilitate comparisons and display findings (Whittemore & 
Knafl, 2005). Data extracted from articles was used to identify methods to conduct information 
needs assessments, to compare similarities and differences between studies and to communicate 
patient identified health information needs.  
Quality assessment. Quality of included articles was appraised using the Quality 
Assessment Tool of Studies with Diverse Designs (QATSDD) (Sirriyeh, Lawton, Gardner, & 
Armitage, 2012). This 16-item tool rates methodological criteria of qualitative, quantitative, and 
mixed methods studies on a scale between 0 and 3 for each criterion included in the assessment 
(Sirriyeh et al., 2012). One author (SS) scored each of the articles and the second author (EL) 
independently scored two articles to verify scoring method. Final scores were calculated as 
percentages of points possible depending on study type. Scores from included studies were 
divided into the highest, middle, and lowest third to facilitate quality comparison (Table 2.1). 
The quality assessment scores for each article were not included in the submitted manuscript but 
they are available in Appendix A.1. 
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Results 
Searches from the six databases yielded 1,885 citations. Of those, 434 were duplicates. The titles 
and abstracts of the remaining 1,451 were screened according to inclusion and exclusion criteria 
and 1,377 were excluded (Figure 2.1). One study’s participants were adults over the age of 15, 
rather than 18, but the article was included because the focus was on adult health information 
needs and included a large (n = 841) adult sample (Gogna, Pecheny, Ibarlucía, Manzelli, & 
López, 2009). The final sample thus consisted of 11 articles (Almeida & Vieira, 2009; Alva et 
al., 2007; Araya et al., 2013; Boryc et al., 2010; Cardona-Arias, 2010; Curioso & Kurth, 2007; 
Gogna et al., 2009; Jacobson et al., 2012; Llanos Zavalaga, Mayca Pérez, & Navarro Chumbes, 
2006; Reid, Nielsen, & Reddock, 2010; Sanchez, D'Eramo, Cabrini, Lecumberri, & Squassi, 
2009).  
Characteristics of included studies. Included articles were published between 2006 and 
2013, and were from 8 different countries: Argentina, Brazil, Chile, Colombia, El Salvador, 
Guyana, Peru, and Trinidad and Tobago (Table 2.1). Some focused on specific concerns, such as 
oral or reproductive health (Gogna et al., 2009; Sanchez et al., 2009), or on treatment 
information (Almeida & Vieira, 2009), while others focused on general health information needs 
(Araya et al., 2013; Jacobson et al., 2012). Other studies considered information needs from a 
health services improvement perspective (Boryc et al., 2010; Cardona-Arias, 2010; Llanos 
Zavalaga et al., 2006; Reid et al., 2010). The remaining studies explored whether technology 
could assist in health information exchange between providers and patients (Alva et al., 2007; 
Curioso & Kurth, 2007).  
Quality of included studies. Quality assessment scores ranged from 36 to 83%, with a 
mean of 63%. The mixed methods studies were on average, of higher quality (Mean = 76.5%) 
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than the studies that used only qualitative (Mean = 60.3%) or quantitative (Mean = 53%) 
methods. All articles, with the exception of one (Jacobson et al., 2012), clearly stated the study 
purpose or objective. Only one article reported a theoretical framework and included evidence of 
having participant involvement in study design (Gogna et al., 2009). The addition or omission of 
these characteristics led to overall higher or lower scores.  
Study methodologies. Four of the articles used a quantitative approach employing 
surveys or previously validated questionnaires (Almeida & Vieira, 2009; Alva et al., 2007; 
Jacobson et al., 2012; Sanchez et al., 2009). Three used a qualitative approach with guided in-
depth interviews (Araya et al., 2013; Curioso & Kurth, 2007) or with a series of interviews with 
participant and non-participant observation (Cardona-Arias, 2010). The remaining studies used a 
mixed methods approach. One included both qualitative and quantitative components in a survey 
(Boryc et al., 2010), another combined a national survey with the results of a series of in-depth 
interviews (Gogna et al., 2009), a third combined the results of focus groups with a previously 
validated questionnaire (Llanos Zavalaga et al., 2006). The last analyzed phone call records from 
a national hotline (Reid et al., 2010) using qualitative and quantitative methods. A brief 
description of the methods used in each study can be found in Table 2.1.  
Patient perceived health information needs. Information needs did not differ greatly by 
country or language but did differ across subgroups studied (Table 2.1). For example, men who 
have sex with men (MSM), who have been identified as those with the highest risk of contracting 
HIV in LAC (Barreto et al., 2012; De Boni et al., 2014), were noted as having different 
behaviors and information needs than heterosexual men or women (Alva et al., 2007; Gogna et 
al., 2009; Jacobson et al., 2012). Women were also identified as having different needs than their 
heterosexual male counterparts (Gogna et al., 2009; Jacobson et al., 2012; Reid et al., 2010). 
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General information about HIV, its symptoms, illness trajectory, and lab results were commonly 
expressed information needs (Alva et al., 2007; Araya et al., 2013; Curioso & Kurth, 2007; 
Jacobson et al., 2012). More knowledge regarding antiretroviral medications was also desirable 
(Almeida & Vieira, 2009; Alva et al., 2007; Araya et al., 2013; Gogna et al., 2009; Llanos 
Zavalaga et al., 2006; Reid et al., 2010). Additionally, many participants identified a need for 
information about other sexually transmitted infections (Alva et al., 2007; Reid et al., 2010) or 
about secondary infections (Sanchez et al., 2009). Some participants were concerned about how 
to modify their lives following a positive diagnosis (Cardona-Arias, 2010) while others identified 
the need for help with employment, finances, and childcare as pertinent concerns (Boryc et al., 
2010; Llanos Zavalaga et al., 2006). Methods of effective communication related to HIV and 
stress or mental health management and coping mechanisms (Araya et al., 2013; Boryc et al., 
2010; Cardona-Arias, 2010; Gogna et al., 2009; Jacobson et al., 2012) were further identified 
needs. Although all of the studies found unmet information need, many participants did not seem 
to use the information that they did receive (Almeida & Vieira, 2009; Cardona-Arias, 2010; 
Gogna et al., 2009; Jacobson et al., 2012; Llanos Zavalaga et al., 2006; Reid et al., 2010). This 
was apparent when patients indicated that information was difficult to use, had incorrect 
understanding of medications, and did not change risk behavior following health education. 
Lastly, some patients noted that too much information could be overwhelming and adamantly 
reported not wanting any more information regarding HIV (Almeida & Vieira, 2009; Curioso & 
Kurth, 2007). 
Important components of information exchange. Stigma and discrimination were 
noted as inhibitors of information exchange and were experienced in varying levels by 
participants (Alva et al., 2007; Curioso & Kurth, 2007; Gogna et al., 2009; Jacobson et al., 2012; 
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Reid et al., 2010). Privacy and confidentiality were highlighted as the most important factors for 
patients in information exchange (Boryc et al., 2010; Curioso & Kurth, 2007; Gogna et al., 2009; 
Reid et al., 2010). Participants across studies noted that the best and most reliable sources of 
information were trustworthy healthcare providers (Almeida & Vieira, 2009; Alva et al., 2007; 
Araya et al., 2013; Boryc et al., 2010; Cardona-Arias, 2010; Gogna et al., 2009; Jacobson et al., 
2012; Llanos Zavalaga et al., 2006) and indicated that information must be individually tailored 
by those providers as people have varying ability to process information (Almeida & Vieira, 
2009; Araya et al., 2013). Correspondingly, barriers to seeking information were those that might 
compromise confidentiality (Almeida & Vieira, 2009; Alva et al., 2007; Curioso, Kurth, Cabello, 
Segura, & Berry, 2008) or inability to meet with appropriate healthcare providers (Araya et al., 
2013; Gogna et al., 2009; Llanos Zavalaga et al., 2006; Reid et al., 2010). Mistrust or 
mistreatment when interacting with healthcare providers was also highlighted as a major barrier 
to effective information exchange (Araya et al., 2013; Gogna et al., 2009).  
Discussion 
The purpose of this integrative review was to identify what research has been done to examine 
HIV positive patients’ perceptions of their health information needs in LAC. Eleven articles from 
eight countries published in two languages were identified through a comprehensive literature 
search. Trinidad and Tobago was the only country in the Caribbean where research pertaining to 
health information needs had been conducted and El Salvador was the only country from Central 
America. Remaining studies were conducted across South America. Hence, there are large 
geographical areas where information on health information needs of HIV positive adults is 
lacking. The quality of included studies varied widely and should be considered when 
interpreting study findings.  
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 Although much research has focused on the information needs of healthcare providers 
(Pakenham-Walsh & Bukachi, 2009), this study is the first to synthesize research focusing on the 
health information needs identified by HIV positive patients living in LAC. Other reviews of 
patient identified needs have focused on Africa or on developing regions as a whole and may not 
pertain to HIV specifically (Dutta, 2009; S. Patel & Dowse, 2013; Shariful Islam & Zabed 
Ahmed, 2012). Similar to other reviews, this literature review identified unmet information 
needs among all populations studied and indicated that patients may not use the information they 
do receive. Similar to this study, a review conducted in Africa found that patients want a better 
understanding of their medications and that stigma may prevent access to information (S. Patel & 
Dowse, 2013). Other studies pertaining to HIV also found that information regarding healthy 
lifestyles, emotional health, or general wellness issues would be useful to patients (Anderson et 
al., 2012; Huber & Cruz, 2000; Julien & Fourie, 2015). Across the international literature, 
patients identified different sources of information but generally indicated that providers are 
either the best sources or one of the biggest barriers to effective information exchange. For 
instance, when discrimination is present between providers and patients, individuals may avoid 
seeking healthcare altogether. This finding indicates that the quality of patient-provider 
interactions is of primary importance for providing effective health information to patients.  
 Limitations of this body of literature were that most included small samples from a 
specific urban area or subgroup and only represented eight of 33 countries in LAC; therefore, 
generalizability is hindered. Social desirability bias was a potential confounder in several of the 
included studies. Many studies targeted a specific aspect of information need so a complete 
picture of a patient’s information needs was not captured within study results. Additionally, 
different information needs of high risk subgroups were only assessed in a minimal number of 
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studies. There were several limitations to this integrative review. First, only literature published 
in peer-reviewed journals indexed in international databases was accessed. Further research of 
the ‘grey literature’ might yield additional data. Second, only studies published in English and 
Spanish were included. Studies published in the native languages of either Haiti or Brazil would 
not have been identified in this review. Third, although some participants indicated they may 
have difficulty processing and using the health information they do receive, the reasons why this 
is the case were not assessed. Lastly, because many of the articles were found in both the English 
and Spanish searches in multiple databases and because of software limitations downloading 
references from the LILACS database, we were unable to determine which articles were 
identified in the English versus Spanish searches. 
Despite limitations, findings indicate there are unmet information needs among HIV 
positive adults across the LAC regions and that those information needs are different across 
populations studied. Women and MSM were both noted to have distinct information needs from 
heterosexual men, a finding that may be related to gender roles and stigma in particular cultural 
settings (Zunzunegui, Alvarado, Béland, & Vissandjee, 2009). Information needs of other groups 
that have been identified as high risk in LAC such as transgender women, intravenous drug 
users, male and female sex workers, and married women (Bayer et al., 2014; De Boni et al., 
2014; García et al., 2014) were not specifically addressed in the included studies. Because 
differences in health information needs were evident across subgroups, additional research 
focusing on these specific high-risk individuals is warranted. Additionally, this review indicated 
that for health education to be effective, information must be tailored to individual patient’s 
needs and showed that some patients may not use information they do receive. Finally, 
information needs assessments are only relevant if healthcare providers and organizations use the 
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data obtained to improve patient care. But when these changes are made, studies have shown that 
meeting patient health information needs can lead to better outcomes (Flickinger, Saha, Moore, 
& Beach, 2013; Tomori et al., 2014).  
Conclusion 
Findings from this review demonstrate that many methods can be used to elucidate patient 
perceptions of their health information needs. All of the included studies found unmet 
information needs among HIV positive adults. Although similarities in information needs were 
identified among patients across studies, differences in information needs were identified for 
subgroups and were found to differ based on individual characteristics of participants. 
Information needs assessments were not found for 25 of 33 countries, nor were the information 
needs of many high-risk groups assessed. Healthcare organizations and researchers can use the 
results from this review to design health information needs assessments, compare the results that 
they obtain with those previously disseminated, and to inform higher quality service provision.  
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Figure 2.1 Flow diagram of articles included and excluded in search 
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Table 2.1 Characteristics and findings of studies that explore or quantify HIV positive patient’s health information needs 
Author 
(Year)  
Objective Methods 
Sample and 
Setting 
Risk Groups 
Included  
Principal Findings and  
Quality Score Tier 
de Castro 
Almeida 
and 
Fernandes 
Vieria 
(2009) 
 
 
To describe what 
information 
patients have 
regarding their 
medications, where 
the information 
comes from, and if 
there is need for 
additional or 
different 
information 
 Structured 
questionnaire 
administered 
through interviews  
 
 Questions included 
demographics, 
knowledge of 
information related 
to the drug itself, 
sources of 
information, and 
the importance of 
not receiving 
information about 
medications 
 195 participants 
(70.8% male 
and 29.2% 
female) 
receiving anti-
retroviral 
therapy as an 
outpatient 
Hospital  
 
 Fortaleza, 
Brazil 
 
 Not specified  Lack of information among patients 
regarding their medications  
 
 Amount of interest for more 
information regarding medications 
varies between patients 
 
 Healthcare providers were the 
patient-identified, largest and most 
reliable sources of information 
 
 Quantity and complexity of health 
information must be tailored to the 
needs and capacity of each patient  
 
 Quality score: lower third 
Alva et al. 
(2007) 
To evaluate the use 
of internet for 
seeking sex 
partners and 
information on 
HIV and/or 
sexually 
transmitted 
infections (STIs) 
 Structured 
questionnaire 
administered 
through interviews 
 
 Questions included 
demographics, 
clinical and sexual 
conduct items, and 
questions about 
how participants 
use the internet to 
look for 
information about 
HIV and other STIs 
 100 participants 
(64% male and 
36% female) 
who arrived 
consecutively to 
a non-
governmental 
organization 
dedicated to 
HIV/AIDS 
prevention  
 
 Lima, Peru 
 Men who have sex 
with men  
 
 Women 
 More than half of participants 
reported having access to the 
internet, most of whom used it to 
access information about HIV 
 
 Most commonly searched topics: 
antiretroviral therapy, symptoms of 
HIV/AIDS, and information 
regarding other STIs  
 
 Of those who had searched for 
information on the internet, 55.6% 
had asked their doctors about the 
same themes from online searches 
 
 Quality score: middle third 
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Araya et 
al. (2013) 
To determine 
educational needs 
and perceived 
barriers of HIV 
positive patients 
and their healthcare 
providers 
 Semi-structured, in-
depth interviews 
 
 Questions pertained 
to educational 
needs and identified 
barriers to health 
education program 
implementation 
 65 participants 
(86.2% male 
and 13.8% 
female) and 10 
healthcare 
providers (40% 
male and 60% 
female) who 
have direct 
contact with 
HIV patients in 
a large hospital 
 
 Santiago, Chile 
  Not specified  Patients and health professionals 
identified the same educational 
needs 
 
 Main information needs were 
general aspects of the illness, 
laboratory tests, long term 
complications, actions of 
medication, and methods of 
transmission 
 
 Educational programs need to have 
both individual and group 
components to be most effective 
 
 Time is the largest barrier to health 
education  
 
 Quality score: middle third 
Boryc et 
al. (2010) 
To assess the needs 
of clients living in 
a home based care 
program for HIV 
positive adults 
 Mixed methods, 
needs assessment 
conducted by 
verbally 
administering a 
questionnaire 
 
 Questions gathered 
data on 
demographics, 
basic needs, 
services received, 
quality of services, 
mental health, and 
substance abuse 
characteristics 
 84 clients (20% 
male and 80% 
female) of the 
home based 
care program  
 
 Region 4, 
Guyana 
 Not specified  Participants highlighted need for 
referrals to income-generating 
prospects, food and nutritional 
supplement support, and help with 
children 
 
 Trust that confidentiality regarding 
HIV status will be maintained and 
empathy on the part of healthcare 
provider were highlighted as crucial 
components of effective 
communication 
 
 Quality score: higher third 
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Cardona-
Arias 
(2010) 
To understand the 
social 
representations of 
health related 
quality of life for 
HIV positive 
patients and to 
contribute useful 
knowledge to guide 
public health 
measures, health 
programs, and 
health education 
 Participants 
completed a series 
of qualitative 
interviews, a semi-
structured interview 
with participant 
observation, and 
non-participant 
observation through 
healthcare services 
and during support 
groups 
 19 participants 
(52.6% male 
and 47.4% 
female)  
 
 Specific 
recruiting 
setting not 
specified 
 
 Medellín, 
Colombia 
 Not specified  There was need for better 
understanding of how to re-define 
life priorities and how to live life 
once one receives this diagnosis 
 
 Healthcare and information needs 
can change over the course of the 
diagnosis  
 
 When presenting the diagnosis, it is 
important for providers to dispel the 
myth that AIDS is synonymous 
with death in order to help patients 
accept their new reality 
 
 Methods of transmission as well as 
who can become infected are 
necessary to know 
 
 Quality score: lower third 
Curioso 
and Kurth 
(2007) 
To understand 
information needs, 
motivations, and 
behaviors of HIV 
positive patients 
and report on the 
use of technologies 
as tools for health 
management 
 In-depth interviews 
were conducted 
using a topic guide 
to determine how 
computers, internet, 
cell phones, and 
PDAs are used to 
access health 
information 
 31 participants 
(9.7% male and 
90.3% female) 
receiving ART 
and clinical 
services at two 
community 
based clinics 
 
 Lima, Peru 
 Men who have sex 
with men 
 Participants perceived that HIV 
information was important to their 
health but find that information was 
not always available  
 
 Internet was widely accessible and 
participants perceived internet as a 
useful source of HIV information or 
location for intervention 
 
 Privacy and confidentiality were 
primary concerns related to 
information exchange with mobile 
devices 
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 Quality score: higher third 
Gogna et 
al. (2009) 
To analyze the 
contraceptive and 
reproductive needs 
and rights of 
people living with 
HIV and to 
determine if they 
are fulfilled 
 Two separate sets 
of in-depth 
interviews with 
patients and 
providers 
  
 National survey 
with an interview-
administered 
questionnaire 
 25 health 
professionals 
and 15 
participants 
who were 
public health 
service users 
 
 841 participants 
(both male and 
female) in 
national sample 
 
 25 men and 
women and 24 
healthcare 
representatives 
 
 Buenos Aires, 
and a national 
sample from 
Argentina 
 Women 
 
 Men who have sex 
with men 
 
 Bisexual men 
 
 Transgender 
 Access to appropriate treatment can 
be hindered by “entrenched moral 
and sexist beliefs,” discriminatory 
practices, stigma, and lack of social 
support 
 
 Women living with HIV received 
little information regarding 
contraceptive methods other than 
condoms 
 
 Lack of information or mistrust of 
medical services caused people 
living with HIV to deny themselves 
the possibility of having a child 
 
 Fragmented services, lack of care 
coordination and components of 
health care provider interactions 
were cited as barriers to effective 
information exchange 
 
 Quality score: middle third 
Jacobson 
et al.  
(2012) 
To provide 
information on 
exposure to 
prevention 
coverage and 
management of 
sexually 
transmitted 
infections in people 
living with HIV in 
limited resource 
 Self-administered, 
computer-assisted 
questionnaires 
based on 
standardized survey 
instruments 
 
 STI testing 
performed 
 689 participants 
(50.5% male, 
49.5% female) 
recruited from 
HIV service 
areas at several 
major public 
hospitals 
 
 San Salvador, 
Santa Ana, and 
 Men who have sex 
with men 
 
 Women 
 Patients were more likely to report 
mistreatment, abuse, denial of 
services or social activities outside 
of the healthcare settings 
 
 22.8% of participants received post-
test counseling after diagnosis and 
about one third reported additional 
prevention intervention, HIV 
education, HIV information, or 
counseling after their diagnosis 
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settings San Miguel, El 
Salvador 
 15 to 30% perceived that they have 
limited access to information, 
education, and advice about HIV  
 
 Quality score: lower third 
Llanos 
Zavalaga 
(2006) 
To describe the 
perceptions of 
patients living with 
HIV/AIDS about 
healthcare and 
quality of care 
regarding highly 
active anti-
retroviral therapy 
(HAART) in a 
hospital in Lima 
 Quantitative 
questionnaire based 
on previously 
validated questions 
regarding service 
dimensions 
 
 2 focus groups 
collecting 
information on 
norms of service 
implementation, 
healthcare and 
laboratory supply 
and demand 
 
 85 participants 
(76.6% male 
and 28.4% 
female) 
receiving ART 
at the national 
hospital 
completed 
questionnaires 
during 
interviews 
 
 No less than 6 
participants in 
focus groups 
 
 Lima, Peru 
 Not specified  67.1% of respondents indicated 
interest in information about their 
clinical history and lab results 
 
 Lack of information about the 
reasons for starting ART noted and 
patients would also like to know 
more about their sickness, 
treatments, and the care they need 
 
 Multidisciplinary teams at the 
hospital were lacking in key areas 
such as in nutrition education or 
time with patients 
 
 Information provided in healthcare 
settings or by non-governmental 
organizations was considered 
optimal 
 
 More information was provided at 
time of diagnosis but less thereafter 
 
 Quality score: higher third 
Reid, 
Nielsen, 
and 
Reddock 
(2010) 
To examine the 
utilization of the 
National AIDS 
Hotline, evaluate 
its validity for 
evaluating HIV 
 Quantitative and 
qualitative analysis 
of call records in 
1998-2002 and in 
2007 
 
 7,046 phone 
call records 
from time one 
and 2,338 from 
time two  
 
 Women 
 
 Men who have sex 
with men 
 Most frequently cited reason for 
calling the hotline was “needs an 
HIV test” and not knowing how to 
locate test locations 
 
 Information regarding symptoms 
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1
 
related needs and 
identify changes in 
users between two 
time points 
 Collected 
demographic 
characteristics and 
open ended 
questions for 
descriptions of 
special needs, 
content of the call, 
and actions taken 
by the receiver 
 Few callers 
revealed HIV 
status however, 
over 5% in time 
one and around 
3% of callers in 
time two were 
HIV positive 
 
 Trinidad and 
Tobago 
related to HIV, treatments, routes of 
transmission, and prevention were 
other frequent information needs 
 
 Women were more likely to call the 
hotline seeking information than 
men 
 
 Barriers to accessing information 
included time, resource reliability 
and trustworthiness of sources 
 
 Quality score: higher third 
Sanchez 
(2009) 
To assess the score 
variation of scales 
1 and 2 of the 
DCBS (Dental 
Coping Beliefs 
Scale) regarding 
oral health, oral 
health needs, 
clinical viral 
progression, and 
medical care needs 
pertaining to age 
and gender in HIV 
positive patients  
 DCBS 
questionnaire was 
administered to 
assess dental beliefs 
 
 Data regarding 
medical conditions 
were also collected 
 
 The previously 
validated CCITN 
(Community Caries 
Index of Treatment 
Need) and CPITN 
(Community 
Periodontal Index 
of Treatment need) 
were administered 
to assess dental and 
periodontal 
treatment needs 
 102 participants 
(65.7% male 
and 34.3% 
female) being 
seen in the 
infectious 
disease unit of 
one hospital 
 
 Buenos Aires, 
Argentina 
 Women  There was a great need of oral 
healthcare treatment with 54% of 
sample needing dental prosthetic 
treatment and 45% needing tooth 
removal or endodontic treatment 
 
 Wrong dental beliefs were 
associated with age, carries, and 
periodontal treatment need and 
more episodes of candidiasis, 
pneumonia, tuberculosis, and 
hospitalization from opportunistic 
infections 
 
 More effective, collaborative oral 
healthcare and patient engagement 
in their oral health can improve 
patient’s oral health and minimize 
concerns regarding secondary 
infection resulting from unmet oral 
healthcare needs 
 
 Quality score: middle third 
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Chapter Three: Evaluating the utility of provider-recorded clinical status in the medical 
records of HIV positive adults in a limited-resource setting 
Aims two and three of this dissertation are discussed in Chapter three, which includes data 
collected during a retrospective chart review conducted at Clínica de Familia, Dominican 
Republic, in August 2014. Aim two - to characterize the adult patient population being seen at 
the Clinic - was completed by calculating descriptive statistics of patient characteristics extracted 
from chart data, which enabled a more thorough understanding of the patient population. Aim 
three - to identify characteristics associated with provider recorded clinical status in the medical 
records at the Clinic - was addressed using logistic regression with a binary outcome of provider 
recorded clinical status, a variable recorded in the medical records. The International Journal of 
STD & AIDS accepted the manuscript on July 18, 2016 (DOI: 10.1177/0956462416663990). 
The final version is included in Appendix A.3.  
 
Abstract 
Provider-reported summaries of clinical status may assist with clinical management of HIV in 
resource poor settings if they are reflective of underlying biological processes associated with 
HIV disease progression. However, their ability to do so is rarely evaluated. Therefore, we aimed 
to assess the relationship between a provider-recorded summary of clinical status and indicators 
of HIV progression. Data were abstracted from 201 randomly selected medical records at a large 
HIV clinic in the Dominican Republic. Multivariable logistic regressions were used to examine 
the relationship between provider-assigned clinical status and demographic (gender, age, 
nationality, education) and clinical factors (reported medication adherence, CD4 count, viral 
load). The mean age of patients was 41.2 (SD = ±10.9) years and most were female (n=115, 
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57%). None of the examined characteristics were significantly associated with provider-recorded 
clinical status. Higher CD4 counts were more likely for females (OR=2.2 CI: 1.12–4.31) and less 
likely for those with higher viral loads (OR=0.33 CI: 0.15–0.72). Poorer adherence and lower 
CD4 counts were significantly associated with higher viral loads (OR=4.46 CI: 1.11–20.29 and 
6.84 CI: 1.47–37.23 respectively). Clinics using provider-reported summaries of clinical status 
should evaluate the performance of these assessments to ensure they are associated with biologic 
indicators of disease progression. 
 
Keywords 
HIV/AIDS, resource-limited settings, retrospective review, clinical status 
 
Introduction 
Though incidence is declining, the Caribbean still has the highest prevalence of human 
immunodeficiency virus (HIV) in the western hemisphere (Figueroa, 2014; Rojas et al., 2011). 
Prevalence is unequally distributed across the region (ranges from < 0.1% to 3%) and 
approximately 12,000 AIDS-related deaths are reported annually (De Boni et al., 2014; García et 
al., 2014; Koenig et al., 2012). The persistent threat of HIV-related illness has led to an amplified 
international response focused on improving prevention and treatment (Varughese, Rosenberg, & 
Kim, 2012; Vitoria et al., 2009; WHO, 2014). As a result, antiretroviral therapy (ART) can now 
significantly increase life expectancy, decrease mortality, and prevent transmission when optimal 
adherence is obtained (Deeks et al., 2013; Gross, Bilker, Friedman, & Stromb, 2001; Lima et al., 
2009; Nakagawa et al., 2012). Treatment is most effective when initiated in the early stages of 
infection, however, many individuals with HIV in the Caribbean present for treatment in 
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advanced disease states leading to high mortality rates in the first three months of treatment 
(Brennan, Maskew, Sanne, & Fox, 2013; Koenig et al., 2012; Lawn, Harries, Anglaret, Myer, & 
Wood, 2008; Mutevedzi, Lessells, Rodger, & Newell, 2011). This pattern is observed in the 
Dominican Republic, where high early mortality rates (34.2 deaths/100 person-years) from HIV 
have been recorded even though 78% (around 20,000 people) of those eligible for ART receive it 
(Koenig et al., 2012; UNAIDS, 2013b). 
In limited-resource settings such as the Dominican Republic, deciding when to initiate 
ART, change treatment based on the emergence of resistance, and confirming treatment failure 
can be dependent on a combination of laboratory and clinical factors, as well as what is available 
and/or cost effective (Hosseinipour & Schechter, 2010; Kantor et al., 2009). Routine laboratory 
testing of both immunologic and virologic markers is critical to prevent early treatment 
adjustment to second line therapy, correctly identify patients in treatment failure, and improve 
patient survival rates (Ford, Roberts, & Calmy, 2012; Hosseinipour & Schechter, 2010; Kantor et 
al., 2009; Rowley, 2014). Medical record or patient monitoring systems are necessary to 
effectively track these laboratory results as well as to inform providers regarding HIV treatment 
needs, rates of treatment adherence, and to monitor patient’s clinical status. In 2006, the WHO 
created guidelines for designing patient monitoring systems for HIV care in limited resource 
settings to ensure patient monitoring is sufficient and reliable (WHO, 2013b). These guidelines, 
which have since been updated, outline the documentation necessary for effective clinical 
management and to satisfy national reporting standards. The medical record system used at 
Clínica de Familia in La Romana, Dominican Republic, was designed using the WHO guidelines 
and implemented in 2011 (WHO, 2006). One of the indicators located in the medical records is a 
provider-assigned summary of clinical status. This indicator is only clinically useful if it reflects 
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the underlying biological processes associated with HIV disease progression, however, its ability 
to do so has not yet been evaluated. Therefore, we aimed to assess its utility by examining the 
relationship between the provider-recorded summary of clinical status and other indicators of 
HIV progression available in the medical records. To ensure that these recorded characteristics 
were associated with HIV progression, we also assessed their association with established 
biological markers of disease progression, CD4 count and viral load. 
Methods 
Participants and study setting. Located in the southeast Dominican Republic, Clínica 
de Familia offers comprehensive primary care and also has an HIV treatment program that 
provides free services to over 1,600 HIV positive patients annually (Halpern M, 2014). The 
retrospective review consisted of 201 charts randomly selected from adult (≥ 18 years of age), 
HIV positive patients (positive test result in their medical record) who had an appointment at the 
Clinic between August 1, 2013 and July 31, 2014. Sample size was determined by estimating 
that if a parameter or characteristic appeared in 5% of the population, we could be 95% certain 
that the true prevalence of that parameter in our source population was between 2 and 8 
percentage points (5% ± 3%) from the value obtained from our sample.(Fowler, 2014) This study 
was approved by the Columbia University Medical Center IRB and by the Dominican bioethics 
committee, Consejo Nacional de Bioética en Salud (CONABIOS), prior to data collection. We 
requested a waiver of informed consent as the chart review represented no more than minimal 
risk and did not compromise any of the patients’ rights. 
Data collection. The review was conducted in August 2014. A random sample of 250 
medical records of HIV positive adults was selected using an online random number generator 
available at: http://openepi.com/Random/Random.htm. The first author, SS, used a data 
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abstraction guide created in Excel to collect demographic characteristics and clinical indicators. 
During abstraction, inclusion criteria were confirmed and if they were not met or if the chart 
could not be located, the researcher continued with the next identifier on the randomized list until 
the target sample size, 201, was reached.  
Study variables.  
Dependent variable: provider-reported summary of clinical status. The first variable 
assessed was the provider-recorded summary of clinical status recorded in medical records as 
“good,” “fair,” or “bad.” There is not a definition of how this indicator should be used nor are 
there are not specific recommendations as to who should fall into each category. Generally, it is 
recorded as “fair” or “bad” in the medical records if the patient presented with clinical symptoms 
during one or more of their scheduled visit at the clinic. For analysis, we dichotomized this 
variable as “has symptoms” or “does not have symptoms” where “fair” or “bad” clinical status 
from the medical record were combined to create the “has symptoms” category to identify 
patients potentially in need of further clinical management.  
Dependent variable: most recent CD4 count. The second variable assessed was most 
recent CD4 count categorized as < 200, 200-499 or ≥ 500 cells/mm3 according to international 
guidelines for ART initiation when CD4 count falls below 500 cells/mm3 and national guidelines 
to initiate therapy when CD4 count falls below 350 cells/mm3 which falls in the second category 
of the dependent variable (Ministerio de Salud Pública, 2013; WHO, 2013a). The third category, 
CD4 cell count < 200 cells/mm3, is a critical cutoff used to identify high-risk patients, AIDS 
diagnosis, and is also as a guide for initiation of prophylaxis of opportunistic infections 
(Campbell et al., 2012; WHO, 2013a). 
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Dependent variable: most recently recorded viral load. The third variable assessed was 
the most recently recorded viral load dichotomized as ≤ 1,000 or > 1,000 copies/mL based on 
WHO guidelines defining treatment failure as having a plasma viral load of > 1000 copies/mL on 
two consecutive measurements at least three months apart (Rowley, 2014; WHO, 2013a).  
Independent variables. Independent variables from regression models included age 
(years), sex (male or female), nationality (Dominican or Haitian), civil status (married, single or 
domestic partnership), highest level of education completed (no formal education, some or all of 
primary school, some or all of secondary school and some or all of university), length of time 
since diagnosis (years), and length of time at the Clinic (years). Provider-recorded adherence was 
charted as “good” (did not miss a dose in the last three days), “fair” (missed one dose in the last 
three days), or “bad” (missed more than one dose in the past three days) and was dichotomized 
for regression analysis as “good” or “not good” where an adherence status recorded as “fair” or 
“bad” were combined into the “not good” adherence category to indicate patients potentially 
needing adherence counseling.  
Statistical analyses. Three regressions were conducted. The first was a logistic 
regression to determine the characteristics significantly associated with the provider-recorded 
clinical status. To verify that patient characteristics from the medical records were associated 
with HIV disease progression, we conducted two additional regressions to assess their 
association with known predictors of disease progression, CD4 count and viral load. 
Initially, descriptive statistics were calculated and included frequencies for categorical 
variables and means with standard deviations for continuous variables. Bivariate analyses were 
then conducted to assess associations between the three dependent variables and the independent 
variables defined above. Chi squared or Fisher’s exact tests were used for categorical variables 
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while continuous variables were compared with the dichotomous clinical status and viral load 
variables using simple logistic regression. The relationship between the continuous independent 
variables and the categorical dependent variable, CD4 count, was assessed with ordinal logistic 
regression, using ≥ 500 cells/mm3 CD4 cell count as the reference group. Variables associated 
with dependent variables with p value of ≤ 0.10 were included in final regression models. For the 
two dichotomous dependent variables, clinical status and most recent viral load, multivariable 
logistic regression was conducted with significantly associated variables from initial analyses of 
association. For the categorical CD4 dependent variable, a multivariable ordinal logistic 
regression was used based on the assumption that the categories of CD4 count (< 200, 200-499 
or ≥ 500 cells/mm3) followed an ordering from higher to lower cell counts and thus satisfied the 
proportional odds criteria. Observations with missing values for dependent or independent 
variables were excluded from final regression models. All analyses were conducted with SAS 
version 9.3 (SAS Institute, Cary, NC). 
Results 
Demographics. The mean age of patients was 41.2 years (SD= ±10.9, range 19.4 – 76.7) 
(Table  3.1). The majority of patients were women (57%), Dominican (81.2%), and lived in La 
Romana (68.7%). A small percentage of patients were married (7.1%), while the rest were either 
single (49.5%) or in a domestic partnership (43.0%). Patients had either no formal education 
(18.9%) or had completed some or all of primary school (42.3%), some or all of secondary 
school (27.9%), and 4% had attended all or some university. The mean time patients had been 
living with an HIV diagnosis was 5.1 years (SD= ± 3.7, range 0.3 – 22.2) and had been attending 
the Clinic for a mean of 4.5 years (SD= ± 3.0, range 0.17 – 22.6). Of the participants, 89.6% 
were on ART and (64.8%) had a viral load < 1,000 copies/mL. 
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Associations between provider-recorded clinical status and patient characteristics. 
The final model’s convergence criterion was satisfied, the max-rescaled r-square value was 0.23, 
and the area under the receiver operator curve (ROC) was 0.77. There were no significant 
associations between provider-assessed clinical status and tested characteristics after controlling 
for the other covariates in the model (Table 3.2). 
Associations between most recent CD4 count and patient characteristics.  
The final model’s convergence criterion was satisfied, the max-rescaled r-square value 
was 0.64 and the score test for proportional odds hypothesis had a p score of 0.22, concluding 
that our assumptions held. The percent concordance was 74.7 indicating that 75% the pairs of 
observations with different observed responses had a lower CD4 count with a lower predicted 
mean score than the observations with the higher CD4 count (UCLA Statistical Consulting 
Group, 2015). Individuals whose first recorded CD4 count was < 200 cells/mm3 had 0.15 times 
the odds (95% CI: 0.05 – 0.42) of having a most recent CD4 cell count ≥ 500 cells/mm3 (Table 
3.3). Women had 2.2 times the odds (95% CI: 1.12 – 4.31) of having a CD4 count ≥ 500 
cells/mm3 than men and those with an initial viral load > 1,000 copies/mL had 0.33 times the 
odds (95% CI: 0.15 – 0.72) of having a CD4 count ≥ 500 cells/mm3 than those who had an 
initially recorded viral load < 1,000 copies/mL after controlling for the other covariates in the 
model. 
Associations between most recent viral load and patient characteristics.  
The final model’s convergence criterion was satisfied, the max-rescaled r-square value 
was 0.64 and the area under the receiver operator curve (ROC) was 0.93 indicating an excellent 
model fit (Figure 3.1). Factors significantly associated with likelihood to be in treatment failure 
were, “not good” adherence to ART, most recent CD4 count, and first recorded viral load (Table 
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3.4). Those with “not good” adherence had 4.46 times the odds of having a viral load > 1,000 
copies/mL (95% CI: 1.11 – 20.29) than those who had “good” adherence. Patients with most 
recent CD4 count of < 200 cells/mm3 had 6.84 times the odds (95% CI: 1.47 – 37.23) of having a 
viral load > 1,000 copies/mL than those with a most recent CD4 count ≥ 500 cells/mm3. Those 
with first recorded viral load > 1,000 copies/mL had 34.7 times the odds (95% CI: 10.97 – 
138.51) of having a most recent viral load > 1,000 copies/mL than those with a first recorded 
viral load < 1,000 copies/mL after controlling for the other covariates in the model.  
Discussion 
We used a retrospective chart review to assess whether a provider-recorded clinical status 
summary was associated with established biologic markers of HIV disease progression. None of 
the tested characteristics were significantly associated with provider-recorded clinical status as it 
is currently operationalized in the medical records, but there were significant associations 
between those characteristics and CD4 count and viral load. Hence, the provider-recorded 
clinical status may not be capturing the underlying biological processes that determine the 
clinical trajectory of patients. Contrary to previous research, the most recent CD4 count was not 
significantly associated with clinical status in our models nor was viral load, or reported 
adherence, although all have been shown to be independently associated with clinical status in 
the literature (Brennan et al., 2013; Group, 2008; Mermin et al., 2011; Soghoian et al., 2012).  
For the clinical-status variable to be useful and reliable for clinical decision-making, it 
should be standardized, providers trained to use it, and then quality checks conducted to ensure 
effectiveness. As this measure is currently recorded, there is no standardized way that providers 
assess whether a patient has a “good”, “fair”, or “bad” clinical status, leading to inconsistencies 
in how a patient’s clinical status is recorded. A standardized definition of clinical status and staff 
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training in how to use it are essential to assure that assessments across patients are valid and 
reproducible. The new definition of this clinical assessment measure would require ongoing 
quality monitoring to ensure that it is accurately capturing patient’s clinical status. In addition to 
improving and standardizing the clinical assessment of patients, clinicians must also be 
cognizant of the need for ongoing monitoring of CD4 counts and viral loads as biologic markers 
of disease progression.  
Several routinely collected patient data elements were associated with both current CD4 
count and most recent viral load. Sex, first recorded CD4 count, and most recent viral load were 
significantly associated with CD4 count. Similarly, reported adherence, most recent CD4 count, 
and first recorded viral load were associated with viral load > 1,000 copies/mL. We had also 
anticipated that first recorded CD4 count and viral load would be significantly associated with 
most recent CD4 count and viral load respectively. One unique contribution of this study, 
however, is the independent association between CD4 count and viral load, as there is some 
controversy about the utility of CD4 counts to accurately and consistently predict viral load (D. 
M. Moore et al., 2006; Rawizza et al., 2011). We add to the evidence that current CD4 count is 
significantly associated with viral load, which is particularly useful in resource poor settings 
where viral loads may not always be available.  
Provider-recorded adherence, based on self-report of the patient, was not significantly 
associated with CD4 count as would have been expected. An abundance of literature has shown 
that adherence is associated with CD4 count and we would have expected this to show in our 
models (Brennan et al., 2013; Lamiraud et al., 2012; Wood et al., 2004). Adherence was, 
however, significantly associated with viral loads > 1,000 copies/mL. This is to be expected 
since adherence to antiretroviral therapy is considered the gold standard for identifying treatment 
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failure, (Rawizza et al., 2011; WHO, 2013b) which leads us to conclude that use of the more 
defined guidelines for adherence which are available for provider use within the medical records 
may make this a more discriminating variable. However, there is no guarantee that these 
guidelines are strictly followed. Also, provider-recorded adherence at the Clinic is based on 
patients’ self-report, which may negatively influence accuracy of reporting. Further training for 
providers on how to enquire into treatment adherence in a way that minimizes reporting bias and 
reiterating the importance of precisely recording a patient’s adherence may increase the 
functionality of this measure.  
There are several limitations associated with this study. The statistical power was limited 
by small sample size, which precluded finding potentially small associations. Missing data 
(between 49 and 57 observations were omitted from regressions), resulting from difficulty 
reading handwritten charts, exacerbated this problem. Additionally, because of our sample size, 
we were unable to control for additional comorbidities, for example tuberculosis, which may 
have affected the patient’s clinical status. Furthermore, because of small cell counts for 
categorical variables, we collapsed two of the dependent variables into dichotomous categories, 
which may have masked our ability to find significant associations. Regardless of these 
limitations, this study is useful to inform providers and administration that the variables recorded 
in the chart based on provider judgment (clinical status and adherence) may not be the most 
reliable measures of HIV status as they fail to be significantly associated with previously 
determined indicators of disease progression. Therefore, when making clinical and treatment 
decisions, these indicators should be used with caution. Additionally, how clinicians report 
clinical status and adherence in the charts should be reconsidered so that what is recorded is 
more clinically useful. These results will be useful to other healthcare organizations in similar 
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settings so they may improve documentation in patients’ records. Future research in this area 
should evaluate indicators collected and used within the medical records of HIV positive 
patients, to determine that the information being used by providers is a consistent and accurate 
reflection of what is clinically relevant to the patient and biologically sound. 
Conclusion 
The provider-assessed summary of clinical status within the medical records was not 
significantly associated with biological markers previously established to be significantly 
associated with HIV disease progression and should be used with caution during clinical 
decision-making. We recommend that providers at the clinic refer to laboratory measured 
immunologic and virologic data when making treatment decisions for HIV positive patients as 
they are shown to be the most effective indicators of client status. Other healthcare sites that use 
provider-assigned summaries of clinical status should evaluate the performance of these 
assessments to ensure they are truly associated with disease progression. 
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Figure 3.1 Receiver operating curve for logistic regression model to determine significant 
predictors of viral load > 1000 copies/mL 
 
 
 
 
The ROC curve shows the sensitivity and specificity threshold at each point on the curve where 
the numbers correspond to individual observations. The area under the curve indicates that the 
model has an excellent fit. 
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Characteristic N=201* 
Age (Years), Mean ± SD 
Range 
41.2 ± 10.9 
19.4 - 76.7 
Sex, N (%)  
Male 
Female 
 
86 (42.8) 
115 (57.2) 
Lives in La Romana, N (%) 
Yes 
No 
 
138 (68.7) 
63 (31.3) 
Race, N (%) 
Dominican 
Haitian 
 
164 (81.6) 
34 (16.9) 
Highest Level of Education, N (%)  
No Education 
Primary School 
Secondary or High School 
University 
 
38 (18.9) 
85 (42.3) 
56 (27.9) 
8 (4.0) 
Marital Status, N (%) 
Married  
Single 
Domestic Partnership 
13 (7.1) 
91 (49.5) 
80 (43) 
Primary Language, N (%) 
Spanish 
Creole 
Both 
 
153 (76.1) 
23 (11.1) 
12 (6.0) 
Currently on ART, N (%) 
Yes 
No 
 
180 (89.6) 
21 (10.5) 
CD4 Count (Cells/mm3), N (%) 
<200 
200-499 
>500 
 
38 (18.9) 
96 (47.8) 
61 (30.5) 
Viral Load (Copies/mL), N (%) 
> 1000 
≤ 1000 
57 (35.2) 
105 (64.8) 
Time Since Diagnosis (Years), Mean ± SD 
Range 
5.07 ± 3.7 
0.3 – 22.2 
Time at the Clinic (Years), Mean ± SD 
Range 
4.49 ± 3.0 
0.2 – 12.6 
*Sample sizes vary based on missing data 
 
 
Table 3.1 Characteristics of HIV positive, adult patient population 
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Variable Adjusted OR (95% CI)* 
Age (Years) 0.97 (0.93 – 1.01) 
Sex  
Female 
Male 
Ref  
2.35 (0.88 – 6.85) 
Nationality 
Dominican 
Haitian 
Ref  
0.41 (0.12 – 1.43) 
Highest Level of Education, N (%) 
Secondary School or University 
No education or Primary School 
Ref  
0.41 (0.13 – 1.15) 
Provider Recorded Adherence 
Good 
Not Good 
Not Taking ART 
Ref  
0.38 (0.14 – 1.03) 
0.48 (0.08 – 3.13) 
Most recent CD4 Count (Cells/mm3) 
> 500 
200 – 499  
< 200 
Ref  
1.24 (0.46 – 3.29) 
2.01 (0.47 – 10.34) 
Most recent Viral Load (Copies/mL) 
≤ 1000 
> 1000 
Ref  
0.50 (0.18 – 1.42) 
Hosmer and Lemeshow Goodness-of-Fit test: P > 0.15 
*Estimates were adjusted for all other variables in the model 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.2 Adjusted odds ratios from logistic regression to determine predictors of clinical 
status (N=146)  
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Predictors Adjusted OR (95% CI)* 
Age (Years) 1.01 (0.98 – 1.04) 
Time with Diagnosis (Years) 0.92 (0.80 – 1.06) 
Time at Clinic (Years) 1.19 (0.99 – 1.44) 
Sex  
Male 
Female 
Ref 
2.2 (1.12 – 4.31) 
Initial CD4 Count (Cells/mm3) 
≥ 500 
200 – 499 
< 200 
 
Ref 
0.60 (0.22 – 1.62)  
0.15 (0.05 – 0.42) 
Most Recent Viral Load (Copies/mL) 
≤ 1000 
> 1000 
 
Ref 
0.33 (0.15 – 0.72) 
Score test for the proportional odds assumption: P > 0.22 
* Estimates were adjusted for all other variables in the model 
Note: Significant associations indicated in bold 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3.3 Adjusted odds ratios from logistic regression to determine predictors of CD4 
count (N=152) 
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Predictors Adjusted OR (95% CI)* 
Age (Years) 0.96 (0.90 – 1.01) 
Nationality  
Dominican 
Haitian 
Ref 
1.83 (0.23 – 16.46) 
Time with Diagnosis (Years) 0.77 (0.53 – 1.12) 
Time at Clinic (Years) 1.17 (0.75 – 1.77) 
Provider Recorded Adherence 
Good 
Not Good 
Not Taking ART 
Ref 
4.46 (1.11 – 20.29) 
5.03 (0.48 – 94.91) 
Most recent CD4 Count (Cells/mm3) 
≥ 500 
200 – 499  
< 200 
Ref 
2.13 (0.64 – 7.63) 
6.84 (1.47 – 37.23) 
Initial Viral Load (Copies/mL) 
≤ 1000 
> 1000 
Ref 
34.78 (10.97 – 138.51) 
Hosmer and Lemeshow goodness-of-fit test: P > 0.54 
* Estimates were adjusted for all other variables in the model 
Note: Significant associations indicated in bold 
 
  
Table 3.4 Adjusted odds ratios from logistic regression to determine predictors of viral load 
(N=144) 
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Chapter Four: Health Information Behavior of HIV Positive Adults in the Dominican 
Republic 
Chapter Four addresses aims four, five, and six of this dissertation. Aim four was to explore 
patient perceptions of their health information needs, which was completed by conducting two 
focus group discussions, the results of which informed survey development. Aim five had two 
parts; Part I was to develop a survey to assess the health information behavior of HIV positive 
adults seen at Clínica de Familia La Romana. Part II was to assess the validity and reliability of 
the survey developed. Survey development took place between January and June 2015. It was 
guided by Wilson’s 1996 model of information behavior and was informed by the retrospective 
chart review discussed in Chapter three, results from focus group discussions, and from the input 
of clinicians and staff at the Clinic. The survey was administered by interview to 107 HIV 
positive adults attending the Clinic between August and October 2015. Participant responses 
provided the data to address aim six, to describe the health information behavior of HIV positive 
adults at the Clinic. The manuscript was submitted to the journal, Global Health Promotion on 
May 26, 2016. 
 
Abstract 
The capacity of patients living with HIV to effectively manage their health is dependent on their 
ability to access and use health information. By understanding how patients need, seek, receive, 
and utilize health information, healthcare providers and organizations may improve the way in 
which they educate patients. Thus, this study explored the health information behavior of HIV 
positive adults living in the Southeast Dominican Republic (DR). Wilson’s 1996 model of 
information behavior guided the development of a 64-item survey that included demographic and 
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knowledge questions, information items, and a previously validated assessment of health 
literacy. The survey was administered during 107 individual interviews with HIV positive adults. 
The average age of participants was 40.8 years (range 19-75), the majority were female (60%), 
Dominican (75%) and lived in La Romana (59%). The average time they had attended the clinic 
was 6.3 years (range 0.04-16). Responses to knowledge questions showed varying understanding 
of HIV related concepts. While 79% knew that a high CD4 count was desirable, 59% indicated 
that they also want a high viral load. Of participants, 18% were not able to read, 30% were 
unable to complete the health literacy assessment, 21% were identified as health illiterate, and 
the remaining 31% were health literate. Findings suggest patients may not be able to process or 
use all of the health information they receive. When providing healthcare in limited resource 
settings, methods to more effectively provide health information to patients from limited 
educational backgrounds and low literacy should be considered. 
 
Introduction 
The Caribbean has the highest prevalence of human immunodeficiency virus/ acquired 
immunodeficiency syndrome (HIV/AIDS) outside of sub-Saharan Africa (De Boni et al., 2014). 
Approximately 75% of the people living with HIV/AIDS in this region live on the island of 
Hispaniola, comprising the Dominican Republic (DR) and Haiti (Rojas et al., 2011). Although 
the incidence of HIV in the DR declined more than 50% between 2001 and 2012, an estimated 
69,000 people are still living with HIV/AIDS in the country (UNAIDS, 2014). The treatment and 
management of this condition depends on effective health information communication between 
patient and provider (Storey et al., 2014; Tomori et al., 2014). More effective communication 
can augment adherence, promote prevention behaviors, and improve patient outcomes (Mills et 
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al., 2006; Nachega et al., 2012). Unfortunately, information exchange may be particularly 
challenging in limited resource areas where educational infrastructure, cultural differences, and 
economic constraints complicate healthcare interactions (Dutta, 2009; Mills et al., 2006). 
Because the health needs and beliefs of people living with HIV vary between regions, cultural 
backgrounds, and among risk groups (Schumacher, 2010), providers must be sensitive to these 
issues in order to provide effective, patient centered care (B Person et al., 2006; Shedlin & 
Shulman, 2004). By elucidating factors that promote and inhibit information exchange, research 
focusing on how patients need, seek, receive, and use health information may inform the 
effective communication that can guide patients to better health management (Herrera et al., 
2008; J. Moore et al., 2011; Zhang et al., 2014).  
Health Information Behavior. Generated in the field of information science, the 
concept of information behavior captures how people need, seek, manage, give, and use 
information in a variety of contexts (K. Fisher et al., 2005). Information behavior studies may 
consider how information moves within a system to identify where interventions may be most 
effective. In healthcare, information behavior studies concentrate on individuals with a specific 
condition in a specific context and how those individuals need, seek, obtain, and use information 
to improve health (Anker et al., 2011; Brashers et al., 2002; Ormandy, 2011). The HIV context 
of information behavior in limited resource settings has yet to be fully explored (Julien & Fourie, 
2015); therefore, the purpose of this study was to describe the health information behavior of 
HIV positive adults living in the Southeast DR so healthcare providers and organizations in 
limited resource settings may use the results to further develop patient centered services and 
communication strategies to improve the health of their patients. 
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Methods 
To elucidate the information behavior, a survey was developed, pre-tested, and administered to 
patients in individual interviews. 
Study Setting. All research took place at Clínica de Familia La Romana, a 
comprehensive primary care clinic located in the DR, which offers free HIV treatment services 
to over 1,600 patients, making it one of the largest HIV healthcare centers in the region (Clínica 
de Familia, 2014).  
Theoretical Framework. Survey development was guided by an adapted version of 
Wilson’s 1996 model of information behavior (Wilson, 1997), a macro-behavior model 
illustrating how information moves within a system. Wilson’s model generates a comprehensive 
picture of information flow and emphasizes that information behavior is context specific 
(Wilson, 1997, 1999). The model is designed as a guide for information research in any field 
(Wilson, 1999). We adapted the model to show the components used to represent information 
behavior in this study (Figure 4.1).  
Ethical Considerations. IRB approval was obtained from Columbia University Medical 
Center and the ethical conduct of research committee in the DR, Consejo Nacional de Bioética 
en Salud (CONABIOS).  
Focus Groups. Questionnaire development was preceded by focus group discussions that 
elucidated words and phrases that patients use to discuss information regarding HIV and 
explored patient perceptions of health information (English version of the discussion guide is 
available in Appendix A.4) (Bradburn, Sudman, & Wansink, 2004; Rea & Parker, 2012). Two 
focus groups with four participants each were conducted in Spanish by the author, SS, in August 
2014. During recruitment, adult (≥18 years), HIV positive patients (confirmed by their provider 
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or positive test in their medical record) were identified by staff and referred to speak to the on-
site researcher who obtained verbal consent. Each focus group lasted approximately 40 minutes 
and was audio recorded. Discussions were led using a guide intended to stimulate conversations 
about health information.  
Thematic content analysis emphasizing an emic approach was conducted with focus 
group transcripts (Moretti et al., 2011; Schilling, 2006). Inductive content analysis minimized the 
potential for the researchers to add any preconceived ideas (Moretti et al., 2011; Schilling, 2006) 
and the emic approach explored insider (patient) perspectives of health information needs (Milne 
& Oberle, 2005). Recordings were transcribed and verified by two bilingual researchers (SS, 
HC). First, “meaningful units”, defined as any number of consecutive words or sentences that 
conveyed a consistent meaning, were identified within the Spanish transcripts. Similar units were 
grouped into categories and were further arranged by their relationship with one another until 
larger themes emerged (Elo & Kyngäs, 2008). Each step of analysis was conducted 
independently and discussed until consensus was reached. Results from content analysis were 
presented to and verified by healthcare staff at the Clinic.  
Survey Development. 
Material and Content. The health information behavior survey, a 64-item instrument, 
included items pertaining to the components of the theoretical model: information need, decision 
to take action, barriers and facilitators, selection of information source, information seeking 
behavior and information processing and use. Questions were derived from the focus group 
discussions (examples of questions derived from responses included in Appendix A.5), literature 
review, and input from clinicians and administrators at the Clinic. It included 21 demographic 
questions, 13 knowledge questions, initially developed for use in the 2013 Demographic and 
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Health Survey (DHS) administered in the DR (DHS Program, 2013), and 30 questions pertaining 
to information behavior. Experts in nursing, epidemiology, medicine, health literacy, survey 
design, sociology, and public health confirmed question content and coherence with theoretical 
constructs to establish content and face validity. Lastly, the Short Assessment of Health Literacy 
– Spanish and English (SAHL S&E) (S. Lee, Stucky, Lee, Rozier, & Bender, 2010), previously 
validated in both Spanish and English, was included to ascertain participants’ general health 
literacy levels (Stonbraker, Schnall, & Larson, 2015). The SAHL S&E is an 18-item tool that 
assesses participants’ likelihood of having adequate health literacy based on their ability to read a 
medical word out loud and then select another word with a similar meaning. Participants receive 
one point for being able to both correctly pronounce one word (of the 18 provided) and select the 
more closely associated word (of the two possible choices provided).  
Question Design and Formatting. The paper-based survey was designed for 
administration during individual interviews to increase response rates and avoid limitations 
associated with various literacy levels among participants (Ojeda, Flores, Meza, & Morales, 
2011). Questions were developed in Spanish with language used by patients in focus groups. 
They were pre-coded or open ended and to assess information need, participants were 
encouraged to ask questions about their health. Five techniques to assess sensitive topics and in 
cross-cultural research were employed. 1) Indirect questioning, a technique where participants 
are asked how someone else would respond to that question, was used to minimize social 
desirability bias (R. Fisher, 1993; Nederhof, 1985). 2) Forced responses avoided simple “yes” 
answers and confusion with midpoint concepts such as “somewhat” which can have varying 
interpretations across cultures (Nadler, Weston, & Voyles, 2015; Waltz, Strickland, & Lenz, 
2005). 3) Motivational language encouraged truthful answers to sensitive questions (Fowler, 
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2014). 4) Open ended responses captured what participants communicated in their own words 
and reduced interviewer influence (Hulley, Cummings, Browner, Grady, & Newman, 2013); and 
5) question order promoted comfort by mixing sensitive and non-sensitive topics and allowing 
rapport to build between interviewer and interviewee before sensitive topics were addressed 
(Bowling, 2005; Ojeda et al., 2011). 
Pre-Tests. Prior to administration, three mock interviews were conducted with bilingual 
Dominican experts in health literacy and community health to verify wording and cultural 
relevance of questions (Polit & Beck, 2012). Content and wording changes were incorporated 
between each interview. The survey was also pretested with three participants at the Clinic. 
Questions that were exceedingly time consuming or not well understood were modified. The 
English version of the survey is included in Appendix A.6. 
Data Collection. Interviews were conducted between August and October 2015. 
Recruitment consisted of a non-probability, consecutive sampling method (Waltz et al., 2005). 
Sample size was calculated for potential multivariate regression (to be presented in a separate 
publication) in SAS for a fixed model with 17 predictor variables assessing the contribution of 
only one variable at a time, with the full R-squared value of 0.6 and the R-squared difference 
ranging from 0.01 to 0.1 in 0.01 intervals to achieve a power of 0.8. Sample size, 107, was 
determined to be the largest of the identified sample sizes identified in the power analysis 
feasible during the study period (Table 4.1).  
The health literacy component of the survey was not administered to participants who 
responded that they were unable to read. The test was terminated early if a participant was 
unable to successfully pronounce and associate words in the first few attempts.  
 
 56 
Survey Data Analysis. Survey responses were entered into Research Electronic Data 
Capture (REDCap), an electronic database hosted at Columbia University designed to support 
data capture and management (P. Harris et al., 2009). Descriptive characteristics of the 
participants and of other pre-coded items were calculated using SAS version 9.3 (SAS Institute, 
Cary, NC). Responses from open-ended questions were organized by topic and frequencies of 
each were generated. To calculate test-retest reliability, 32 questions expected to remain stable 
over time were identified, five participants completed the interview a second time during their 
next clinic visit, and percent agreement between participant responses to those questions on their 
first and second test were calculated. 
Results 
Test Retest Reliability. Of the 64 items, 32 were identified as likely to be stable over 
time; for example, “How often do you look for information for your health questions?” and “Are 
you able to read written words?” were included. The length of time between the first and second 
test for the five participants who completed retests ranged from 1.6 to 7.4 weeks with a median 
of 3.4 weeks. Percent agreements were between 84.4 to 96.9%. 
Participant Characteristics. Of 107 participants, 60% were women, 38% were male, 
and 2% were transgender (Table 4.2). Most were Dominican (75%) and lived in La Romana 
(59%). The average age was 40.8 years (Range 19 – 75) and the average income per person (total 
household income divided by the number of people living in the household) was 2,614 
Dominican Pesos (approximately 60 U.S. Dollars) per month (range 0 – 17,500). Slightly less 
than half (49%) were married or in a serious relationship. The highest level of education reported 
was all or some: university for 6%, high school for 26%, primary school for 57%, while 11% 
reported not having any formal education (Table 4.2).  
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Responses for theoretical constructs.  
Information Need. Of responses for information need, 18% indicated the need for more 
information regarding HIV in general and 15% would like to know more about transmission 
including modes, level of risk, and effective prevention (Table 4.3). Another 15% wanted to 
know more about the state of the science, for example, “When are they going to find a cure for 
this?” Other responses (14%) were about health concerns and symptoms unrelated to HIV and 
12% requested information regarding how to improve their health. 
Decision to Take Action. Participants generally decided to seek health information when 
they started to experience physical symptoms (44%) or because they had received a positive 
result from another healthcare center (21%).  
Barriers and Facilitators. Main barriers to information seeking were emotional reactions 
to information (20%) described by participants with words such as, “people go crazy at the 
beginning” or that the HIV diagnosis “broke them.” The second most common barrier was denial 
(18%), followed by stigma, including rejection and discrimination (15%). Other common 
barriers were suicidal thoughts, knowledge deficits, and shyness or embarrassment, each with 
12% of responses.  
Selection of Information Source. Patients identified the best sources of information to be 
the Clinic (41%), the Internet (8%), and friends or family members (8%). A majority of 
participants (84%) indicated feeling “very able” to use the information they receive to manage 
their health. 
Information Seeking Behavior. When asked how often participants look for the 
information to answer their health questions, 70% said they “almost always” seek the 
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information. Most participants (91%) reported that in the past year, they “almost always” came 
to the Clinic for their scheduled appointments.  
Information Processing and Use. Over three-fourths (79%) said they “almost always” 
used the information they received in the Clinic and 72% said they hadn’t missed a single dose 
of their antiretroviral therapy (ART) in the previous week. Some examples of how patients 
reported they used the information received in the Clinic included taking medications as 
prescribed, getting enough sleep, eating healthy foods, using protection during sexual relations, 
and maintaining a positive outlook.  
HIV knowledge. Participants demonstrated varying levels of knowledge regarding HIV 
(Table 4.4). The majority of respondents knew that mosquitos cannot transfer the virus and that 
condoms can prevent further spread of the virus. There were conflicting results regarding modes 
of transmission from mother to child and whether transmission can occur through witchcraft or 
other supernatural means. While most participants indicated that it is desirable for a person with 
HIV to have a high CD4 count (79%), most also indicated that a high viral load is desirable 
(59%). 
Health literacy. Several participants (18%) indicated they were not able to read; 
therefore the health literacy assessment was not administered. The assessment was stopped early 
for 30% of participants (Figure 4.2). Twenty-one percent of participants were rated as not likely 
to be health literate and 31% had adequate health literacy. 
Discussion 
This study elucidated the information behavior of HIV positive adults living in a limited resource 
setting. It was guided by Wilson’s 1996 model of information behavior, which allowed us to 
create a macro-level description of how HIV positive adults living in the Southeast DR may 
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interact with health information. Our survey was created paying careful attention to face, 
construct, and content validity as confirmed by interdisciplinary experts. Test-retests 
demonstrated strong reliability as the percent agreement between tests taken between two time 
points were over 85%. Participant demographics from our sample were reflective of the HIV 
positive patient population at the clinic (Stonbraker & Larson, 2015). We found that despite 
substantial time living with HIV and attending the Clinic, patients still had numerous unmet 
information needs and were unclear about a commonly used indicator of HIV disease 
progression, viral load. This indicates that despite efforts to educate patients, something is 
preventing patients from understanding and using the health information they receive. 
 Although considerable education is provided at the Clinic, there was a discrepancy 
between what information is communicated and what patients were able to capture and 
understand. Potential reasons for this discrepancy may be the low levels of general and health 
literacy of patients as well as probable differences between the health beliefs of patients and 
providers. By combining the proportion of participants who self-identified as illiterate with those 
who could not get through the first few health literacy assessment cards, we estimate that almost 
half (48%) of participants were illiterate and only 31% were identified as having adequate health 
literacy. Previous research has shown that low levels of general and health literacy may limit a 
patient’s ability to receive, comprehend, and use health information leading to less working 
knowledge of HIV and poorer disease management (Berkman, Sheridan, Donahue, Halpern, & 
Crotty, 2011; Sorensen et al., 2013; Wolf et al., 2007).  
Beyond health literacy, patients and providers may have differing health beliefs and 
perceptions of illness. Nearly a quarter of participants responded that a person could get the virus 
that causes AIDS through witchcraft or other supernatural means. Previous studies from the DR 
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have found that these cultural or spiritual influences may separate perceptions of physical and 
metaphysical health, cause mistrust in healthcare providers, and reduce motivation to seek 
services (Babington, Kelley, Patsdaughter, Soderberg, & Kelley, 1999; B Person et al., 2006; 
Schumacher, 2010). If healthcare providers do not acknowledge these beliefs and provide 
information regarding HIV disease progression and viral transmission from a purely biologic 
standpoint, it may not be meaningful to patients.  
The most commonly mentioned barriers to seeking health information were emotional 
responses to information and denial regarding their HIV status. Thus, mental health support 
services that support patients at all phases of disease progression is critical. Participants reported 
that when you are “in a bad place” or “just want to die” then looking for information is not a 
major concern. This point of view was most evident when an HIV diagnosis was first received. 
These findings add to the existing research that found financial constraints (Bamgbose et al., 
2014), information too difficult to understand (Hogan & Palmer, 2005) , or other cultural factors 
(Shedlin & Shulman, 2004) to be the predominant barriers to information seeking. Our findings 
are consistent with the literature in that stigma and fear prevented information acquisition (S. 
Patel & Dowse, 2013; Shedlin & Shulman, 2004). Although financial constraint was not 
mentioned as a major barrier to seeking information, it was frequently discussed as a general 
concern during interviews. This might also result from HIV positive adults receiving free 
services at the clinic. Healthcare professionals can consider helping to find solutions to these 
barriers in order to help patients access and receive the information they need for effective health 
management.  
In this study, participants reported high levels of self-efficacy and most reported that they 
“almost always” searched for information when they had a health question and that most of their 
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information came from the clinic. However, results from the knowledge and other information 
use questions indicated that many participants might not be able to use information they do 
receive. Patients may have over reported their self-efficacy and frequency of information search 
because of social desirability bias, or they may simply be overestimating the amount they use, 
and search for, information. Patient reports of self-efficacy and information sources are 
inconsistent in the literature. Our findings are contrary to one (V. Patel et al., 2012) and 
concordant with another (Huber & Cruz, 2000) study of HIV patient’s self-efficacy. They are 
discordant with one study that shows healthcare providers are a common source of information 
(Hogan & Palmer, 2005), but discordant with another study showing they are not (Bamgbose et 
al., 2014). Additionally, most patients reported optimal ART adherence rates even though high 
levels of suboptimal adherence are consistently reported in the DR (J. Harris et al., 2011) and 
elsewhere (MacDonell, Jacques-Tiura, Naar, & Fernandez, 2015; Sayles, Wong, Kinsler, 
Martins, & Cunningham, 2009). Also, despite high reported levels of self-efficacy and frequent 
information search, most participants reported waiting until they had physical symptoms before 
seeking care. This finding is consistent with earlier research conducted in the DR (Koenig et al., 
2012) finding that individuals tend to present for healthcare in advance HIV disease states which 
leads to high mortality rates in the first three months of treatment (Brennan et al., 2013; Lawn et 
al., 2008; Mukolo, Villegas, Aliyu, & Wallston, 2013). That our findings are inconsistent across 
the literature further illustrates that the information behavior of patients may vary greatly 
between individuals and settings, an important consideration when designing and interpreting 
research studies and healthcare programs.  
There are limitations to this study. All participants were recruited an HIV clinic and 
therefore are already seeking health information. Responses were based on participant self-report 
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in individual interviews and despite attempts to minimize social desirability bias; it may have led 
to underreporting of negative responses. Additionally, health information needs pertaining to 
HIV vary between specific high risk groups such as men who have sex with men and female sex 
workers (Stonbraker & Larson, in press) but because of time and sampling constraints, we were 
unable to recruit sufficient numbers from these groups to warrant meaningful comparisons within 
our results. Lastly, we were unable to recruit participants that only spoke Haitian Creole because 
of limited translator availability, therefore our results do not include the approximately 15% of 
the patient population who may live in the nearby bateyes (communities near La Romana where 
sugarcane workers and their families live), where lower levels of education, literacy, health 
literacy and higher levels of risky behaviors have been reported (Halperin, 2009; Lubetkin et al., 
2015; Rojas et al., 2011). 
Despite limitations, findings indicate that even among those engaged in HIV care, who 
may be underreporting negative responses, there were numerous unmet information needs and 
the information received may not be well understood, suggesting areas where healthcare services 
may be improved. These results are relevant to healthcare organizations and providers in 
constrained resource settings globally as discrepancies between what healthcare providers teach 
and what their patients are able to understand and use must be identified so services may be 
modified accordingly. By conducting similar surveys, healthcare organizations can determine if 
their patients are able to comprehend health information and then use it to improve their health. 
This enhanced understanding can lead to more effective service design and provision that can 
inform patients about effective health management.  
 
 63 
Conclusion and Recommendations 
Less than one-third of participants were identified as likely to have adequate health literacy and 
conflicting understanding of concepts related to HIV infection was evident, suggesting that 
patients may not be able to process and use the health information they receive. These results can 
help healthcare providers and organizations in limited resource settings improve how they design 
services and deliver health information to patients. Further research should consider methods to 
more effectively provide health information to patients from limited educational backgrounds 
living in constrained resource settings. 
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Figure 4.1 The Health Information Behavior of HIV Positive Adults in the Dominican 
Republic, Adapted from Wilson’s 1996 Model  
Context of information need: La Romana, Dominican Republic 
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Figure 4.2 Health Literacy Scores of Participants (N=107)   
 
 
Health Literate: Able to successfully complete 15 or more cards on the SAHL S&E 
Not Health Literate: Not able to successfully complete 15 cards on the SAHL S&E 
Did not complete exam: Not able to get through the first few cards on the SAHL S&E 
Not able to read: Self-identified as not being able to read written words 
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Computed N Total 
R-Square 
Diff 
Actual Power N Total 
0.01 0.800 316 
0.02 0.802 160 
0.03 0.800 107 
0.04 0.800 81 
0.05 0.804 66 
0.06 0.806 56 
0.07 0.801 48 
0.08 0.805 43 
0.09 0.806 39 
0.10 0.810 36 
  
Table 4.1 Results of Power Analysis for Multivariate Regression 
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Table 4.2 Demographic Characteristics of Participants (N =107) 
Participant Characteristics 
 
%/Mean 
Age (Years), Mean (Range) 40.8 (19 – 75) 
Gender, % 
Male 
Female 
Transgender 
 
38 
60 
2 
Nationality, % 
Dominican 
Haitian 
Both Dominican and Haitian 
Other 
 
75 
15 
9 
1 
Resides, % 
La Romana 
Another City 
Other area around La Romana 
 
59 
31 
10 
Highest Level of Education, % 
No Formal Education 
All or Some Primary School 
All or Some High School 
All or Some University 
 
11 
56 
27 
6 
Married or in a Serious Relationship, % 
Yes  
No 
Not Sure 
49 
50 
1 
Currently Works Outside the Household, % 
Yes 
No 
47 
53 
Monthly Household Income Per Person (Dominican Pesos), 
Mean (Range) 
2,614 (0 – 17,500) 
 
Time Since HIV Diagnosis (Years), Mean (Range) 7.7 (0.17 – 20) 
Time at the Clinic (Years), Mean (Range) 6.3 (0.04 – 16) 
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Table 4.3 Constructs from the Adapted Theoretical Framework and Associated Responses 
Construct 
 
Assessment question and responses n*, % 
Information need If you could ask one question about your health, what would 
that question be? 
More information about HIV in general 
State of the science 
Transmission (modes, level of risk, prevention) 
Other health problems not related to HIV 
How to improve health 
About medications 
Current health status 
Other  
n=116 
 
18 
15 
15 
14 
12 
7 
7 
13 
Decision to take 
action 
What was the main reason you decided to seek healthcare 
services? 
Experiencing physical symptoms 
To verify results obtained in another healthcare center 
Brought or told to go to the clinic by another person  
Found out they had been exposed 
Needed medical care or medications 
Other 
n=107 
 
44 
21 
8 
7 
6 
14 
Barriers and 
facilitators 
What barriers do people living with HIV face when looking 
for health information? 
Emotional reaction to information 
Denial 
Stigma (rejection and discrimination) 
Suicidal thoughts 
Knowledge deficit 
Shyness or embarrassment 
Individual characteristics 
Fear 
Economic resources 
n=147 
 
20 
18 
15 
12 
12 
12 
5 
3 
2 
When you come to the clinic or take medications, how much 
support do you feel from your family? 
Has support from one or more family members 
n=107 
 
84 
When you come to the clinic or take medications, how much 
support do you feel from your friends? 
Has support from one or more friends 
n=107 
 
43 
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*Sizes vary based on number of participant responses for each question 
Note: Some cells may not add to 100% due to rounding 
  
Selection of 
information source 
 
Best sources or places where participants had learned the most 
about HIV 
Clínica de Familia 
Internet 
Friends or family members 
Television 
Other healthcare center 
School 
Church 
Medical professionals 
Other 
n=207 
 
41 
8 
8 
7 
6 
5 
5 
5 
15 
How would you rate your ability to use the information 
provided at the clinic to manage your health? 
Very able 
More or less able 
Not very able 
n=107 
 
84 
10 
6 
Information 
seeking behavior 
When you have a question about your health, how often do 
you look for the information to answer your question? 
Almost always 
Sometimes 
Almost never 
No response 
n=107 
 
70 
14 
15 
1 
In the last year, how often did you come to your scheduled 
appointments?  
Almost always 
Sometimes 
n=107 
 
91 
9 
Information 
processing and use 
How often do you use the information at the clinic to manage 
your health? 
Almost always 
Sometimes 
Almost never 
n=107 
 
79 
17 
5 
How many doses of your antiretroviral medications did you 
miss in the past week? 
0 
1-2 
3 or more 
Not prescribed ART or no response 
n=107 
 
72 
20 
7 
2 
Did you use a condom the last time that you had sexual 
relations? 
Yes 
No 
n=107 
 
73 
27 
 
 70 
 
*One missing response for this question 
Note: Correct answers are in bold. Some cells may not add to 100% due to rounding. 
  
Table 4.4 Participants responses to HIV knowledge questions (N=107) 
Knowledge Question Yes, % No, % Not Sure, % 
 A person can get the virus that causes AIDS through  
mosquito bites.  
22 68 10 
 A person can avoid getting the virus that causes AIDS  
using a condom every time they have sexual relations.* 
95 3 1 
 A person can get the virus that causes AIDS through  
witchcraft, sorcery or other supernatural means.  
22 71 7 
 The virus that causes AIDS can be transmitted from a  
mother to her baby...  
During pregnancy. 
During birth. 
During lactation. 
69 
83 
87 
24 
7 
10 
7 
10 
3 
 A person can get more than one sexually transmitted  
infection at the same time.  
91 5 5 
 A person with HIV wants a high number of CD4 cells.  79 6 16 
 A person with HIV wants a high level of viral load.  59 25 16 
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Chapter Five: Factors associated with health information seeking, processing, and use 
among HIV positive adults in the Dominican Republic 
Chapter Five addresses aim seven: to identify patient characteristics associated with information 
seeking, processing, and use among HIV positive adults being seen at the Clinic. Binary 
outcomes that reflected more or less information seeking, processing and use were created from 
questions from the information behavior survey detailed in Chapter Four. Three logistic 
regressions were then conducted to determine what patient characteristics were associated with 
those outcomes. The manuscript was resubmitted to the journal, AIDS and Behavior on August 
9, 2016 after responding to reviewer comments. Of note, this journal offers the option to include 
a Spanish abstract in addition to the English; both of those abstracts are included in this Chapter.  
 
Abstract 
Effective treatment and management of human immunodeficiency virus (HIV) depend on 
patients’ ability to locate, comprehend, and apply health information. This study’s purpose was 
to identify characteristics associated with these necessary skills among HIV positive adults in the 
Dominican Republic. An information behavior survey was administered to 107 participants then 
three logistic regressions were conducted to identify characteristics associated with information 
seeking, processing, and use. Never having cared for someone who was very sick was 
significantly associated with less information seeking, processing, and use. Males were more 
likely to be active information seekers and those who had attended the clinic for six or fewer 
years were less likely to actively seek information. Younger individuals had increased odds of 
higher information processing and those without comorbidities had increased odds of more 
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information use. Results may inform researchers, organizations, and providers about how 
patients interact with health information in limited resource settings. 
 
Resumen 
El tratamiento y manejo eficaz del virus de inmunodeficiencia humana (VIH) depende en la 
habilidad de un paciente de encontrar, comprender y aplicar la información acerca de la salud. El 
objetivo de este estudio fue identificar las características asociadas con estas capacidades 
necesarias entre adultos VIH positivos en La República Dominicana. Se realizó una entrevista 
con 107 participantes sobre el comportamiento de la información de la salud para luego ser 
analizada mediante regresión logística para identificar las características asociadas con la 
búsqueda, el procesamiento y el uso de la información de la salud. Los resultados mostraron que 
no haber cuidado de alguien en estado grave de salud estuvo asociado significativamente con 
menos búsqueda, procesamiento y uso de la información de la salud. Hombres tuvieron más 
probabilidad de buscar información de forma activa y aquellos con seis o menos años recibiendo 
atención en la clínica tuvieron menos probabilidad de buscar información de forma activa. Los 
participantes menores tuvieron más probabilidad de procesar la información que los con mayor 
edad y los participantes sin comorbilidades tuvieron más probabilidad de usar la información. 
Estos resultados pueden informar investigadores, organizaciones y proveedores de salud sobre 
como pacientes puedan interactuar y beneficiarse con la información de la salud en lugares con 
bajo recursos.  
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Introduction 
Regardless of widespread availability of antiretroviral therapy (ART) and increased 
international and governmental response to the human immunodeficiency virus/acquired 
immunodeficiency syndrome (HIV/AIDS) epidemic in the Dominican Republic (DR) (Rojas et 
al., 2011), 0.1% of the country’s population is still estimated to be living with the virus (DHS 
Program, 2013; UNAIDS, 2015). Incidence rates declined by more than 50% between 2001 and 
2012 in the DR (UNAIDS, 2013a), but there are still approximately 1,800 (0.03% of the 
population) new diagnoses annually (De Boni et al., 2014; Murray et al., 2014). Effective 
treatment and prevention of HIV is dependent on patients being able to find, receive, and use 
health information, for example, knowing where to get ART medication and how to take it 
correctly (J. Harris et al., 2011; M. O. Johnson et al., 2012; Li et al., 2014; Lima et al., 2009; 
Wolf et al., 2007; Wood et al., 2004). Unfortunately, individuals living in developing countries, 
especially in rural areas, face numerous and unique barriers to accessing, processing, and using 
the information necessary for successful health management (Dutta, 2009; Garcia-Cosavalente, 
Wood, & Obregon, 2010; Shariful Islam & Zabed Ahmed, 2012). Some of these barriers may 
include: lack of educational infrastructure, limited financial resources, unavailability of 
information, cultural differences between patients and providers, spiritual beliefs, and 
transportation restrictions (Dutta, 2009; Pérez-Giraldo, Veloza-Gómez, & Ortiz-Pinilla, 2012; 
Schumacher, 2010). In the context of HIV, information seeking and use is further complicated by 
negative emotional responses to a positive diagnosis, widespread stigma, among other 
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psychosocial factors (Brashers et al., 2002; J. Harris et al., 2011; Julien & Fourie, 2015; Mukolo 
et al., 2013; Rojas et al., 2011). Despite the importance of information in the battle against HIV, 
studies pertaining to health information seeking, processing, and use are missing from many 
regions. In particular, how individuals interact with health information has not yet been fully 
explored in the developing country context (Bekalu & Eggermont, 2013; Garcia-Cosavalente et 
al., 2010). These studies are necessary for providers and organizations to understand how to 
more effectively provide health education to patients (B Person et al., 2006; Shaw, Ibrahim, 
Reid, Ussher, & Rowlands, 2009). The DR is one country where research regarding how people 
living with HIV/AIDS may seek, process, and use health information is lacking. 
Health Information Seeking, Processing and Use. The three concepts of health 
information -- seeking, processing, and use -- are equally relevant to consider in health 
information studies, as an individual must complete all three processes before effective health 
management is possible. The concept of health information seeking or health information 
seeking behavior has been used since the 1940s, but includes many definitions and debate over 
its conceptual meaning (Lalazaryan & Zare-Farashbandi, 2014; Lambert & Loiselle, 2007; Lenz, 
1984). After reviewing the various definitions, Lalazaryan and Zare-Farashbandi concluded that, 
“the ultimate and final goal of all information seeking behavior is to satisfy the information need 
of the people” (Lalazaryan & Zare-Farashbandi, 2014). In healthcare settings, this refers to 
patients obtaining the information they need to effectively manage their condition, which is not 
straightforward since individuals may not have the skills or resources necessary to complete 
these tasks (Peters, Hibbard, Slovic, & Dieckmann, 2007). For example, finding health 
information means knowing what information to look for, where that information might be 
available, and being able to afford the transportation to get there. Even if those requisites are 
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satisfied, individuals may simply choose to avoid information because they are overwhelmed 
with their diagnosis or because too much available information may be daunting (Brashers et al., 
2002; Lalazaryan & Zare-Farashbandi, 2014; S. Y. Lee, Hwang, Hawkins, & Pingree, 2008). 
Once an individual is able to obtain information, they must be able to understand and use that 
information for it to be effective. 
The concepts of health information processing and use have not received as much 
attention in the literature but are closely associated with health literacy, which has emerged as an 
international research priority (Sørensen et al., 2012). Health literacy is the degree to which 
individuals have the capacity to obtain, process, and utilize basic health information and services 
to make appropriate health decisions (Baker, 2006; Berkman et al., 2011). According to this 
definition, health literacy includes all three concepts, information seeking, processing and use. 
However, studies that measure an individual’s health literacy and its association to health 
outcomes do not always consider all three components and must be interpreted cautiously. 
Although the way health literacy is measured varies across studies, low/limited health literacy 
has been associated with worse health outcomes (Berkman et al., 2011), worse adherence to 
medications (Zhang et al., 2014), and less information seeking (Lubetkin et al., 2015; von 
Wagner, Semmler, Good, & Wardle, 2009). This is especially true in patients with conditions 
such as HIV, where the perceived severity of the diagnosis, complexity of illness and treatment, 
possible cognitive effects of medications, stigma, and comorbidities create additional challenges 
to health management (Becker, Lopez, Dew, & Aizenstein, 2004; Ettenhofer et al., 2009; Julien 
& Fourie, 2015; Simioni et al., 2010; Wawrzyniak et al., 2013). Studies have confirmed this by 
showing that low health literacy can lead to poorer understanding of HIV in a variety of settings 
(Ciampa et al., 2012; Colbert, Sereika, & Erlen, 2013; Seth C. Kalichman et al.; Seth C 
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Kalichman & Rompa, 2000; Tique et al., 2016). Because numerous complex factors can 
influence how patients interact with information, organizations and healthcare providers must 
understand what helps and hinders their patient population to access and use health information 
so services may be tailored to deliver information in a meaningful way. Therefore, the purpose of 
this study was to identify factors associated with health information seeking, processing, and use 
among HIV positive adults living in a limited resource setting. 
Methods 
Study Setting and Ethical Approval. Data collection took place through individual 
interviews conducted at Clínica de Familia in La Romana, DR from August – October 2015. 
Located on the southeast coast of the country, Clínica de Familia La Romana is a non-profit 
organization licensed by the Dominican Ministry of Health to provide outpatient and 
community-based health care. The Clinic was founded in 2004 by the Columbia University 
International Family AIDS Program (IFAP) and then in 2010, it established independent 
Dominican governance while maintaining its affiliation with Columbia University. Clínica de 
Familia specializes in sexually transmitted infection and HIV diagnosis, treatment, and 
management. Because there are few centers that offer this type of comprehensive care in the 
Dominican Republic, the Clinic may receive patients from the province of La Romana, and other 
eastern provinces, from both urban and rural areas. In 2015, there were more than 48,000 clinic 
visits made by over 8,000 men, women, and children who received a variety of healthcare 
services (Clínica de Familia, 2015). Free care, treatment, and support services are offered to the 
over 1,700 HIV positive patients which makes it the third largest HIV care center in the country 
(Clínica de Familia, 2015). All research activities for this study were approved by the Columbia 
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University Medical Center IRB and by the committee responsible for the ethical conduct of 
research in the DR, the Consejo Nacional de Bioética en Salud (CONABIOS). 
Sampling and Data Collection. Sample size was calculated using a power analysis for 
multivariate regression with a fixed model containing 17 predictor variables assessing the 
contribution of one variable at a time, with the full R-squared value of 0.6 and the R-squared 
difference ranging from 0.01 to 0.1 in 0.01 intervals to achieve a power of 0.8. This analysis 
generated sample sizes between 36 and 316 depending on the desired R-squared difference. A 
sample of 107 participants was determined to be the largest sample size attainable during the 
allotted time period while maintaining the ability to detect the smallest R-squared difference 
possible.  
Researchers used a non-probability, consecutive sampling method in which a healthcare 
provider introduced eligible participants who presented for any service at the Clinic between 
August and October 2015 to the study and then referred interested participants to speak to the on-
sight interviewer (SS). Prior to recruitment, healthcare providers at the Clinic learned about the 
purpose and procedure of the study and were given a study information sheet and recruitment 
script to help them introduce the study to eligible participants. Participants were eligible if they 
were over the age of 18, Spanish speaking, and HIV positive as recorded in their medical record 
or confirmed by their healthcare provider. Prior to initiating interviews, the on-site interviewer 
further explained the study, asked participants if they had any questions, and obtained verbal 
consent. Surveys were administered through individual interviews in a private room to maintain 
confidentiality. Drinks and snacks were offered during each session. Data were entered into and 
managed with Research Electronic Data Capture (REDCap) software, hosted by Columbia 
University (Hulley et al., 2013).  
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Information Behavior Survey. Development of the information behavior survey was guided by 
an adapted version of Wilson’s 1996 model of information behavior (Wilson, 1997, 1999), 
incorporated findings of a previously conducted chart review and focus group discussions, as 
well as input from health professionals at the Clinic. Full survey development and testing has 
been reported elsewhere (Stonbraker et al., 2016). In short, the instrument was developed in 
Spanish and contained 64-items pertaining to the following components of the theoretical model: 
information need, decision to take action, barriers and facilitators, selection of information 
source, information seeking behavior and information processing and use. There were 21 
demographic questions, 13 knowledge questions (initially developed for use in the 2013 
Demographic and Health Survey administered in the DR) (DHS Program, 2013) and 30 
questions pertaining to information behavior. Experts in the fields of health literacy, community 
health, nursing, and epidemiology verified the content and face validity of questions. In addition 
to the survey, the Short Assessment of Health Literacy – Spanish and English (SAHL S&E), 
previously validated in both Spanish and English (S. Lee et al., 2010), was administered during 
interviews to obtain a time efficient estimate of general literacy (Stonbraker et al., 2015). The 
SAHL S&E assesses participants’ likelihood of having adequate health literacy based on their 
ability to read 18 medical words out loud and identify words with similar meanings. One point is 
given if the participant can pronounce the medical word and select the word it is most closely 
associated to, of the two possible choices provided. Individuals who are able to get 15 or more 
points of the possible 18 are considered likely to have adequate health literacy (S. Lee et al., 
2010). Before administering the health literacy assessment, participants were asked if they were 
able to read written words and those who responded that they were not, were not asked to 
complete the health literacy assessment. 
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Study Variables. 
Dependent Variables. Three theoretically driven outcome variables were created a priori 
by developing a scoring system from components of the health information behavior survey to 
measure participants’ information seeking, processing, and use (Table 5.1). The first dependent 
variable was information seeking which was dichotomized as active or passive, where active 
seekers are more engaged in the pursuit of heath information and passive seekers may obtain 
health information without looking for it (Wilson, 1997). Scoring for this variable was based on 
participant’s responses regarding how often they seek information to answer their health 
questions, their elaboration on how often they search for information, and if they could think of 
or wanted to ask a question related to their health. Some questions solicited open-ended 
responses which were incorporated into the coding of the dependent variables by assigning 
“points” to responses where participants received one point for indicating an active search and 
one point if they asked any question related to their health (Table 5.1).  
The second dependent variable was information processing, where scoring was based on 
five knowledge questions for which participants received one point for a correct answer and then 
also received a point if they were identified as having adequate health literacy on the health 
literacy exam (Table 5.1). From the sum of their scores, participants were classified as having 
either higher or lower information processing. 
The third dependent variable was information use and was calculated based on 
participants’ self-reported adherence, self-efficacy, and frequency of information use, if they 
used a condom during their last sexual encounter, and if they were able to list useful things that 
they had learned about HIV. Points were assigned to each response and participants were then 
classified from their score as either having more or less information use (Table 5.1).  
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Independent Variables. The continuous independent variables were: age (years), time living 
with a positive HIV diagnosis (years), the length of time a participant had been attending the 
clinic (years), and household income per person (household income divided by the number of 
people living in the home) which was further divided by 100 for the analysis to obtain an 
appropriate scale and interpretation. Dichotomous independent variables were: gender (male or 
female), highest level of education attained (primary school and below or high school and 
above), employed outside the home (yes or no), ever having cared for someone who was very 
sick (yes or no), having any medical condition besides HIV (yes or no), married or in a serious 
relationship (yes or no), used a condom during last sexual relation (yes or no), ever given money 
for a sexual activity (yes or no), ever received money for a sexual activity (yes or no), drank 
alcohol in a normal week (yes or no), health literacy level (health literate or not health literate 
based on SAHL S&E), and having support from at least one friend or family member (yes or no). 
The one categorical independent variable was where the participant resides (La Romana, other 
city, or rural area). 
Statistical Analyses. Bivariate analyses were used to assess associations between the 
independent and each of the dependent variables defined above. Chi squared or Fisher’s exact 
tests (as appropriate based on cell sizes) were used for dichotomous and categorical variables 
while continuous variables were assessed using simple logistic regression. Variables associated 
with dependent variables with a p value of ≤ 0.25 were included in final regression models so as 
to include variables that might be important when considered together (Hosmer & Lemeshow, 
2000). A multivariable logistic regression model was then fit for each dependent variable 
assessing the contribution of each independent variable identified as significant in bivariate 
analyses. Two participants indicated that they were transgender and because of the small sample 
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size of this group, we were not able to include those observations in the analysis, which left a 
final sample size of 105.  
Logistic regression diagnostics considered for each model were: linearity of continuous 
independent variables with the logit of each dependent variable, the collinearity of independent 
variables included in each model, and identification of outliers according to graphs of influence 
and leverage (Hosmer & Lemeshow, 2000). Based on the diagnostic tests, continuous variables 
not linearly associated with the logit of the outcome were either categorized or dichotomized to 
create homogenous groups for final models. Household income per person was separated by 
those earning more and less than 2,417 Dominican Pesos per month and length of time being 
seen at the clinic was dichotomized into those who had attended the clinic for more and less than 
six years based on cutoffs for homogenous groups identified with diagnostic calculations. 
According to the diagnostic tests, age was left as a continuous variable in the model for 
information seeking but was divided into three groups, those who are over 42 years, those 
between 37 and 42 and those less than 37 years old for the information processing model. Two 
variables (time living with HIV and time attending the clinic) were found to be collinear in the 
health information processing model. To retain the interpretability of at least one of the odds 
ratios associated with these variables and to correctly specify the model, we retained the variable, 
‘time attending the clinic’, and excluded ‘time living with HIV’ from the final model. We also 
verified that the model convergence criterion was satisfied, and assessed model fit using the 
Hosmer and Lemeshow Goodness of Fit test and the area under the receiver operating 
characteristic (AUROC) curve (Hosmer & Lemeshow, 2000). An AUROC curve of 0.51–0.65 
was considered poor, 0.66–0.80 considered moderate, and > 0.8 a good model fit to the data 
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(Fawcett, 2006; Logvinenko, Chow, & Nelson, 2015). All analyses were conducted with SAS 
version 9.3 (SAS Institute, Cary, NC). 
Results  
The characteristics of the 105 participants included in the analyses can be found in Table 
2 for each of the three outcomes of interest. Participant characteristics were consistent with a 
previous study conducted at the Clinic (Stonbraker et al., in press) and were representative of the 
HIV positive patient population. Most participants were women (61%) and lived in La Romana 
(57%). The average age was 39.9 years (range 19 – 75) and the average income per person (total 
household income divided by the number of people living in the household) was 2,614 
Dominican Pesos (approximately 60 U.S. Dollars) per month (range 0 – 17,500). Slightly less 
than half (49%) were married or in a serious relationship, and less than half were employed 
outside of the home (46%). Approximately 32% of participants reported having completed some 
or all of high school and above while 68% reported some or all of primary school or had no 
formal education.  
Health Information Seeking. Independent variables significantly associated with health 
information seeking in initial bivariate analyses are reported in Table 5.2. In the final logistic 
regression model, men had 4.57 times the odds (95% CI 1.43 – 17.14) of actively seeking 
information than women (Table 5.3). Participants who had never cared for someone who was 
very sick had 0.36 times the odds (95% CI 0.12 – 0.99) of active information seeking than those 
who had. Those who had been attending the clinic for six or less years had 0.35 times the odds 
(95% CI 0.11 – 0.98) of being active information seekers than those who had attended the Clinic 
for more than 6 years. The AUROC curve was 0.79 indicating a moderate fit. Of note, weekly 
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alcohol consumption, social support, and income were not significantly associated with 
information seeking (p > 0.05). 
Health Information Processing. Independent variables significantly associated with 
health information processing in the initial bivariate analyses are reported in Table 5.2. In the 
final logistic regression model, the independent variables significantly associated with health 
information processing were ever having taken care of someone who was very sick and age. 
Those who had not ever taken care of someone who was very sick had 0.33 times the odds (95% 
CI 0.12 – 0.85) of higher information processing than those who had (Table 5.3). Participants 
who were less than 37 years had 3.98 times the odds (95% CI 1.26 – 14.02) of more information 
processing while those who were between the ages of 37 and 42 years had 5.47 times the odds 
(95% CI 1.66 – 24.55) of more information processing than those over the age of 42. The 
AUROC curve was 0.78 indicating a moderate fit. Notably, highest level of education attained 
was not significantly associated with the information processing outcome (p > 0.05). 
Health Information Use. Independent variables identified as significantly associated 
with health information use in initial bivariate analyses are reported in Table 5.2. In the final 
logistic regression model, participants who had never taken care of someone who was very sick 
had 0.28 times the odds (95% CI 0.11 – 0.67) of higher information processing than those who 
had (Table 5.3). Also, participants who did not have another medical condition besides HIV had 
2.63 times the odds (95% CI 1.06 – 6.92) of more information use than those with comorbidities 
(Table 5.3). The AUROC curve was 0.72 indicating a moderate fit. It is notable that education 
level, health literacy, and household income per person were not significantly associated with 
information use. 
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Discussion 
The purpose of this study was to identify factors significantly associated with information 
seeking, processing, and use among HIV positive adults living in the DR. Never having been a 
caregiver was found to be significantly associated with less/lower information seeking, 
processing and use. Additionally, men were more likely to be active information seekers than 
women and those who have attended the clinic for six or fewer years were less likely to be active 
information seekers. Younger participants were found to be more likely to have higher 
information processing than older adults and individuals without comorbidities were found to 
have more information use than those with comorbidities. 
 Much of the literature pertaining to informal caregivers of patients with chronic 
conditions focuses on the negative effects that the acts of caregiving can have on the caregiver 
(Orner, 2006; Prachakul & Grant, 2003; Stein et al., 2000; Upton, Upton, & Alexander, 2015). 
These negative effects on caregiver’s health may result from neglecting their own care while 
caring for others, sharing psychological and social burdens, reduced productivity at work or job 
loss, or depressive symptoms among other factors (Prachakul & Grant, 2003; Stein et al., 2000; 
Upton et al., 2015). Additionally, many of the negative effects that caregivers experience may 
depend on the condition of the person for whom they are caring; specifically, caregiving for 
patients with dementia or HIV has been shown to be particularly challenging (Casale & Wild, 
2013; Prachakul & Grant, 2003; Upton et al., 2015; Zarit, Kim, Femia, Almeida, & Klein, 2013). 
Regardless of these challenges, caregiving for patients with chronic conditions requires 
numerous skills and abilities that caregivers have no choice but to learn (Akintola, 2008). 
Although specific skills that caregivers may need vary by context, tasks such as ordering 
medication on time, effectively communicating with the healthcare team, organizing medical 
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visits, and providing emotional support are those that caregivers may acquire out of necessity 
(Wrubel & Folkman, 1997). Practice using these skills while caregiving for others could make it 
so that they more actively seek, process, and use health information for themselves as well. 
Healthcare providers and researchers can work to support informal caregivers by developing and 
implementing strategies to help caregivers acquire and use the skills they need to effectively care 
for their loved one and themselves. Furthermore, outreach to those who have never cared for 
someone who is sick may be warranted, as we found that these individuals may be less likely to 
actively seek, process, and use information.  
In our study, men were found to have higher odds of information seeking than women 
which corresponds with another study that assessed HIV-related Internet queries from Latin 
America, of which 80% were made by males (Marco et al., 2006). Differences in socioeconomic 
status, disease manifestation, employment, and level of education are potential reasons that men 
and women may differ in the way they seek health information (Huber & Cruz, 2000). This is 
consistent with one study showing that lower levels of education tend to lead to less information 
seeking (Suggs, Cowdery, & Noll, 2010) and another identifying a higher prevalence of HIV 
among women who have less education in the DR (Rojas et al., 2011). Contrary to the finding 
that women demonstrate less information seeking behavior than men, Person et al. found that 
Dominican women described “exhaustive attempts at seeking treatment and cure for their 
lymphedema,” (B Person et al., 2006) despite widespread stigma toward the condition (Bobbie 
Person, Bartholomew, Gyapong, Addiss, & van den Borne, 2009), suggesting that information 
seeking behavior may vary based on the disease in question.  
As was expected, older age was associated with less ability to process health information, 
as HIV positive elderly may have a higher prevalence of cognitive disorders and poorer overall 
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cognition (Becker et al., 2004; Ettenhofer et al., 2009). Additionally, symptomatic HIV infection 
may be associated with mild or moderate neurocognitive impairment depending on how 
cognition is measured (Cysique, Maruff, & Brew, 2006; McArthur, Brew, & Nath, 2005; 
Simioni et al., 2010). That our model was able to detect this association, despite our small 
sample size, speaks to the strength of this association. Organizations and clinicians should 
consider this finding when providing patient health education to older adults, as older adults may 
have more difficulty comprehending the information they receive. 
Counter-intuitively, having additional comorbidities was associated with less information 
use. We would have expected that additional health conditions would lead to more experience 
looking for information, more interaction with healthcare providers, more familiarity with taking 
medications, etc. In this study, however, we did not inquire as to participants’ other 
comorbidities nor how long they had been present. Depending on the nature of comorbidities, 
factors associated with decreased information use could be lower socioeconomic status, 
decreased cognitive ability, information overload, and less effective coping skills (Brashers et al., 
2002). Even in our data, we observed an association between comorbidities and income in 
unadjusted analyses (data not shown). Future studies should assess the potential interaction 
between socioeconomic status and comorbidities and their influence on health information 
seeking behaviors. More specific to our research, studies on information behaviors among people 
living with HIV should identify and evaluate comorbidities to further establish how they may 
affect a patient’s ability to find and use health information.  
 Excessive alcohol consumption has been identified as a strong risk factor for HIV 
transmission and medication non-adherence in the DR (J. Harris et al., 2011; Rojas et al., 2011), 
but was not found to be associated with any of the outcomes in our study. Our results were, 
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however, consistent with a systematic review and meta-analysis concluding that although alcohol 
use is related to medication non-adherence, that relationship may vary based on how alcohol 
consumption is measured (Hendershot, Stoner, Pantalone, & Simoni, 2009). We were unable to 
capture excessive drinking habits with our survey and we may have missed some of the effects 
that high levels of alcohol consumption might have on health information seeking, processing, 
and use. 
 Health literacy is considered a measure of health information use (Sørensen et al., 2012) 
and has been found to be associated with medication non-adherence (Wolf et al., 2007) but it was 
not significantly related to information use in our study. Again, this could be related to the way 
we measured information use. Lastly, lower levels of education are linked with lower health 
literacy and less information seeking, processing, and use in numerous other studies (Almeida & 
Vieira, 2009; Suggs et al., 2010; Wawrzyniak et al., 2013) yet we did not find a significant 
association between health literacy and either of the two outcome variables that it was compared 
to, information seeking and use.  
There are limitations to this study. The first is that a small sample size of some sub-
groups precluded our ability to determine how factors associated with information seeking, 
processing, and use differ between men who have sex with men, female sex workers, or residents 
of the bateyes (low-income communities where sugarcane plantation workers and their families 
live). Second, the scoring system that we used to measure health information seeking, 
processing, and use differs from measurements of the concepts by others, which may hinder 
comparisons to other studies. Our method, however, was theoretically driven and identified 
factors that had been significantly associated with information seeking, processing, and use in 
the extant literature. Third, in some cases we categorized or dichotomized continuous variables 
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to ensure that the assumptions for our logistic models held, which likely led to a loss of 
information and lack of variance. Fourth, there may have been some selection bias due to 
recruitment methods, which could limit how representative our participants were of the patient 
population. We were however able to show that the proportion of male to female participants, 
level of education, average age, and percent either married or in a serious relationship were all 
similar to those of the HIV positive population at the clinic (Stonbraker et al., in press). Fifth, we 
were only able to recruit participants from one Clinic in the DR, which could limit 
generalizability of findings. Lastly, to limit the participant burden resulting from our long survey, 
we collected minimal data pertaining to caregiving, potential comorbidities or alcohol 
consumption. Future research might consider whom patients are caring for and how long they 
have been caring for that person as well as the type and duration of comorbidities.  
Regardless of limitations, we were able to contribute to the literature by showing factors 
significantly associated with the health information seeking, processing, and use of HIV positive 
adults living with low levels of education in a limited resource setting. Never having cared for 
someone who was very sick was significant in all three models and led to less information 
seeking, processing, and use. Other significant variables from our models were consistent with 
what has been reported in the literature. Lastly, there are many questions about what is and is not 
related to information seeking, processing, and use which means models predicting these 
outcomes are less likely to have a good fit. All of these considerations increase our confidence in 
our scoring for the outcome variables and the results from the logistic models testing their 
associations with patient characteristics.  
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Conclusion  
 Never having cared for someone who was very sick was associated with less information 
seeking, processing, and use after controlling for other variables in the models. Other significant 
associations that warrant further consideration were gender, length of time being seen at the 
clinic, age, and comorbidities. Our survey is a valuable first step in examining patient’s ability to 
seek, process, and use health information but additional psychometric testing of the questions 
would confirm the stability of the survey for use in further studies. Regardless, these findings can 
be used throughout the DR and across Latin America to inform healthcare providers about 
factors that may influence their patient’s ability to acquire and use health information. 
Furthermore, organizations and healthcare providers working with HIV positive adults in any 
limited resource setting can use these results to inform the way in which they offer health 
education to patients. Future research should explore what components of caregiving are related 
to decreased ability to effectively obtain, comprehend and apply health information and should 
also evaluate methods to improve the way health information is provided to patients. 
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Outcome Assessment Question “Points” for each answer 
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When you have a question about your health, how 
often do you look for the information that can help 
you with your question?  
2 Almost always 
1 Sometimes 
0 Almost never 
Could you tell me a little bit more about why you do 
(or do not) look for health information? 
1 Active seeking 
0 Passive seeking 
If you could ask just one question about your health, 
what would that question be?  
1 Asked a question 
0 Did not ask a question 
Total Score: 4 points possible  
≥ 3 points = Active information seeking  
< 3 points = Passive information seeking 
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Can people catch the virus that causes AIDS through 
mosquito bites? 
1 No 
0 Yes or Unsure 
Can people protect themselves from the virus that 
causes AIDS using a condom every time they have 
sexual relations? 
 
1 Yes 
0 No or Unsure 
Can a person get more than one sexually transmitted 
infection at the same time? 
1 Yes 
0 No or Unsure 
A person with HIV would like to have a number of 
CD4 cells that is very high? 
1 Yes 
0 No or Unsure 
A person with HIV would like to have a viral load 
that is very high? 
1 No 
0 Yes or Unsure 
SAHL S&E health literacy exam 1 Passed (Score ≥ 15) 
0 Did not pass 
Total Score: 6 points possible  
≥ 4 points = Higher information processing  
< 4 points = Lower information processing 
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Number of doses that you missed of your 
antiretroviral therapy in the past seven days 
2 Did not miss any 
1 Missed 1-2 doses 
0 Missed >3 doses 
Would you say you are able to use the information 
you get in the clinic?  
1 Very or somewhat able 
0 Not very able 
How often do you use the information that you get at 
the clinic to manage your health? 
1 Almost always or sometimes 
0 Almost never 
Could you please elaborate on your ability and the 
frequency of information use? 
1 Able to use 
0 Unable to use 
Did you use a condom during your last sexual 
relation? 
1 Yes 
0 No 
What have been the two most useful things that have 
helped you with HIV? 
2 More than one example 
1 One example 
0 No examples 
Total Score: 8 points possible  
≥ 7 points = More information use  
< 7 points = Less information use 
Table 5.1 Scoring for health information seeking processing and use dependent variable
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Table 5.2 Bivariate analyses between participant characteristics and outcomes of interest (N=105) 
 Health Information Seeking Health Information Processing Health Information Use 
Characteristic Active Passive p  Higher Lower p  More Less p 
Gender, n (%) 
Male 
Female 
35 (54.6) 
42 (45.5) 
6 (21.4) 
22 (78.6) 0.04 
25 (36.2) 
44 (63.8) 
16 (44.4) 
20 (55.6) 0.43 
38 (61.3) 
24 (38.7) 
26 (60.5) 
17 (39.5) 0.93 
Resides, n (%) 
La Romana 
Other City 
Rural Area 
43 (55.8) 
25 (32.5) 
9 (11.7) 
17 (60.7) 
8 (27.6) 
3 (10.7) 
0.95
* 
40 (58.0) 
23 (33.3) 
6 (8.7) 
20 (55.6) 
10 (27.8) 
6 (16.7) 0.46 
37 (59.7) 
19 (30.7) 
6 (9.7) 
23 (53.5) 
14 (32.6) 
6 (14.0) 0.74 
Highest Level of Education Achieved, n (%) 
Primary School or Below 
High School or Above 
53 (68.8) 
24 (31.2) 
18 (64.3) 
10 (35.7) 0.66 
41 (59.4) 
28 (40.6) 
30 (83.3) 
6 (16.7) 0.01 
39 (62.9) 
23 (37.1) 
32 (74.4) 
11 (25.6) 0.22 
Employed Outside the Home, n (%) 
Yes 
No 
33 (42.9) 
44 (57.1) 
15 (53.6) 
13 (46.4) 0.38 
29 (42.0) 
40 (58.0) 
19 (52.8) 
17 (47.2) 0.29 
30 (48.4) 
32 (51.6) 
18 (41.9) 
25 (58.1) 0.51 
Ever Taken Care of Someone Sick, n (%) 
Yes 
No 
46 (59.7) 
31 (40.3) 
10 (35.7) 
18 (64.3) 0.03 
42 (60.9) 
27 (39.1) 
14 (38.9) 
22 (61.1) 0.03 
40 (64.5) 
22 (35.5) 
16 (37.2) 
27 (62.8) 0.01 
Other Medical Conditions, n (%) 
Yes 
No 
30 (39.0) 
47 (61.0) 
11 (39.3) 
17 (60.7) 0.98 
27 (39.1) 
42 (60.9) 
14 (38.9) 
22 (61.1) 0.98 
21 (33.9) 
41 (66.1) 
20 (46.5) 
23 (53.5) 0.19 
In a Serious Relationship, n (%) 
Yes 
No 
34 (44.2) 
43 (55.8) 
17 (60.7) 
11 (39.3) 0.13 
36 (52.2) 
33 (47.8) 
15 (41.7) 
21 (58.3) 0.30 
28 (45.2) 
34 (54.8) 
23 (53.5) 
20 (46.5) 0.40 
Used Condom at Last Sexual Relation, n (%) 
Yes  
No 
54 (70.1) 
23 (29.9) 
22 (78.6) 
6 (21.4) 0.39 
49 (71.0) 
20 (29.0) 
27 (75.0) 
9 (25.0) 0.66 
52 (83.9) 
10 (16.1) 
24 (55.8) 
19 (44.2) 
<.01
† 
Given Money for a Sexual Activity, n (%) 
Yes 
No 
 
24 (31.2) 
53 (68.8) 
 
6 (21.4) 
22 (78.6) 
 
 
0.33 
 
18 (26.1) 
51 (73.9) 
 
12 (33.3) 
24 (66.7) 
 
 
0.44 
 
18 (29.0) 
44 (71.0) 
 
12 (27.9) 
31 (72.1) 
 
 
0.90 
 
 
9
2
 
Note: P values were calculated using chi square for categorical variables unless cell counts warranted a Fisher’s exact test (denoted with a *) and 
for continuous variables, logic regressions were conducted and the Wald p value reported. 
** Health literacy levels according to the SAHL (S & E) health literacy assessment 
† Not included in final model as variable is part of the scoring scheme to generate the outcome 
 
 
 
 
 
 
Received Money for a Sexual Activity, n (%) 
Yes 
No 
26 (33.8) 
51 (66.2) 
10 (35.7) 
18 (64.3) 0.85 
21 (30.4) 
48 (69.6) 
15 (41.7) 
21 (58.3) 0.25 
20 (32.3) 
42 (67.7) 
16 (37.2) 
27 (62.8) 0.60 
Drinks Alcohol in a Normal Week, n (%) 
No 
Yes 
59 (76.6) 
18 (23.4) 
16 (57.1) 
12 (42.9) 0.05 
48 (69.6) 
21 (30.4) 
27 (75.0) 
9 (25.0) 0.56 
46 (74.2) 
16 (25.8) 
29 (67.4) 
14 (32.6) 0.45 
Health Literacy Level, n (%) ** 
Health Literate 
Not Health Literate 
25 (32.5) 
52 (67.5) 
8 (24.6) 
20 (71.4) 0.70 
32 (46.4) 
37 (53.6) 
1 (2.8) 
35 (97.2) <.01† 
23 (37.1) 
39 (62.9) 
10 (23.3) 
33 (76.7) 0.13 
Support From Friends or Family, n (%) 
Yes 
No 
71 (92.2) 
6 (7.8) 
23 (82.1) 
5 (17.9) 
0.16
* 
64 (92.8) 
5 (7.3) 
30 (83.3) 
6 (16.7) 0.18* 
56 (90.3) 
6 (9.7) 
38 (88.4) 
5 (11.6) 
0.76
* 
Age (Years), mean ± SD 42.4 
± 11.7 
37.4 
± 8.7 0.03 
39.0 
± 13.0 
45.2 
± 13.0 <.01 
41.6 
± 11.5 
40.3 
± 10.7 0.57 
Income per Person in Household (Dominican 
Pesos), mean ± SD 
2,279 
± 2,648 
3,534 
± 4,283 0.08 
2,771 
± 3,610 
2,314 
± 2,203 0.49 
2,915 
± 3,379 
2,179 
± 2,889 0.25 
Length of Time Living with HIV (Years), 
mean ± SD 
7.9 
± 5.2 
7.4 
± 4.6 0.66 
8.3 
± 5.0 
6.8 
± 5.2 0.16 
7.4 
± 5.2 
8.2 
± 4.9 0.44 
Length of Time Attending the Clinic (Years), 
mean ± SD 
6.7 
± 4.5 
5.2 
± 3.7 
 
0.12 
6.9 
± 4.2 
5.3 
± 4.4 
 
0.08 
6.1 
± 4.3 
6.7 
± 4.4 
 
0.43 
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Table 5.3 Adjusted odds ratios from multivariable analysis identifying factors associated 
with information seeking, processing and use (N=105) 
Model 1: Health information seeking (active or passive) 
Independent variable Adjusted OR (95% CI) p value 
Gender 
Female 
Male 
Ref 
4.57 (1.43 – 17.14) 0.02 
Ever taken care of someone who is sick 
Yes 
No 
Ref 
0.36 (0.12 – 0.99) 0.05 
Married or in a serious relationship 
Yes 
No 
Ref 
2.45 (0.88 – 7.30) 0.09 
Drinks alcohol in a normal week 
No 
Yes  
Ref 
0.51 (0.17 – 1.53) 0.23 
Has support from a friend and/or family member 
Yes 
No 
Ref 
0.51 (0.10 – 2.51) 0.40 
Household income per person (Dominican Pesos) 
> 2,417 
≤ 2,417 
Ref 
2.00 (0.65 – 6.36) 0.23 
Time at the clinic 
> 6 years 
≤ 6 years 
Ref 
0.35 (0.11 – 0.98) 0.05 
Age 1.02 (0.97 – 1.08) 0.43 
Model 2: Health information processing (higher or lower) 
Independent variable Adjusted OR (95% CI) p value 
Education 
Secondary school or above 
Primary school or below 
Ref 
0.40 (0.12 – 1.2) 0.11 
Ever taken care of someone who is sick 
Yes 
No 
Ref 
0.33 (0.12 – 0.85) 0.03 
Ever received money for a sexual activity 
Yes 
No 
Ref 
1.89 (0.71 – 5.15) 0.20 
Has support from a friend and/or family member 
Yes 
No 
Ref 
0.27 (0.06 – 1.16) 0.08 
Age 
> 42 Years 
37 – 42 Years 
< 37 Years 
 
Ref 
5.47 (1.66 – 24.55) 
3.98 (1.26 – 14.02) 
 
 
0.01 
0.02 
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 Note: Significant ORs indicated in bold 
 
Length of time attending the clinic 1.04 (0.93 – 1.18) 0.48 
Model 3: Health information use (more or less) 
Independent variable Adjusted OR (95% CI) p value 
Education 
Secondary school or above 
Primary school or below or above 
Ref 
0.75 (0.23 – 2.38) 0.62 
Ever taken care of someone who is sick 
Yes 
No 
Ref 
0.28 (0.11 – 0.67) 0.01 
Has other medical conditions 
Yes 
No 
Ref 
2.63 (1.06 – 6.92) 0.04 
Health literacy score 
Health literate 
Not health literate 
Ref 
0.66 (0.20 – 2.12) 0.49 
Household income per person (Dominican Pesos) 
> 2,417 
≤ 2,417 
 
Ref 
1.25 (0.48 – 3.27) 
 
 
0.65 
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Chapter Six: Conclusion 
Guided by Wilson’s 1996 model of information behavior (Wilson, 1997), the four manuscripts of 
this dissertation fit together to examine how an HIV positive adult living in the Dominican 
Republic may need, seek, process, and use health information. The first manuscript establishes 
the context of information need, a foundational component of Wilson’s model, through a 
literature review to locate and synthesize the research that has been conducted to identify health 
information needs among HIV positive adults living in Latin America and the Caribbean. The 
second manuscript focuses on the individuals who seek information in a more specific context by 
generating an understanding of the adult HIV positive patient population at Clínica de Familia La 
Romana through a retrospective chart review of 201 randomly selected medical records. The 
third manuscript details how results from focus group discussions and the theoretical framework 
informed the development of a health information behavior survey administered through 107 
individual interviews exploring how participants interact with health information. The survey 
elicits patient responses corresponding to the information need, decision to take action, barriers 
and facilitators, selection of information source, information seeking behavior, and information 
processing and use constructs of Wilson’s model of information behavior (Wilson, 1997). The 
fourth manuscript identified participant characteristics significantly associated with participant’s 
health information seeking, processing, and use. Together, these papers create a comprehensive 
understanding of how the HIV positive adult patient population at the Clinic interacts with health 
information. Findings will enable administrators, clinicians, and researchers to identify places 
where interventions are needed and will be the most effective. This concluding chapter 
summarizes the results from each of the four manuscripts from this dissertation, followed by a 
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discussion of the limitations and implications, recommendations for future research, practice, and 
policy, and final remarks.  
Summary of Results  
In the first manuscript, Health-information needs of HIV-positive adults in Latin America and the 
Caribbean: An integrative review of the literature, an integrative review methodology was used 
to determine what research had been conducted in Latin America and the Caribbean to identify 
HIV positive patient’s perceptions of their information needs. Main findings were that research 
was missing from large geographic areas, the information needs of high-risk groups were not 
fully considered, and unmet health information needs were identified in all of the included 
studies. Participants identified their predominant information needs to be about HIV in general, 
methods of transmission, antiretroviral therapy, other sexually transmitted infections (STIs), and 
effective coping mechanisms.  
The second manuscript, Evaluating the utility of provider-recorded clinical status in the 
medical records of HIV positive adults in a limited-resource setting, summarizes a chart review 
conducted to characterize the adult, HIV positive patient population being seen at Clínica de 
Familia in La Romana, Dominican Republic. The mean age of patients was 41.2 years (range 
19.4 – 76.7). The majority were women (57%), Dominican (81.2%), and lived in La Romana 
(68.7%). About half of the patients were either married or in a domestic partnership (50.1%). 
Education levels were lower than expected as patients had either no formal education (18.9%), 
had completed some or all of primary school (42.3%), some or all of secondary school (27.9%), 
and 4% some or all of university. Using logistic regression analyses no significant associations 
were found between biomarkers of disease progression and the provider-recorded clinical status 
assessment available in the medical records.  
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The third manuscript, The Health Information Behavior of HIV Positive Adults in the 
Dominican Republic, details how the results of focus group discussions and a theoretical 
framework guided the development of a health information survey that was administered through 
107 individual interviews at the Clinic as well as the findings. Participant demographics were 
reflective of the overall HIV positive patient population as established by the chart review in the 
second manuscript of this dissertation. Similar to the literature review from manuscript one, 
participants reported needing more information about HIV in general and also about transmission 
and other health conditions such as STIs. Different from the review, participants reported 
wanting to know more about the state of the science pertaining to HIV, for example, participants 
wanted to know if there was ever going to be a cure and asked if there was research being done 
to improve treatment. Responses to knowledge questions demonstrated that patients may not be 
able to understand the information they receive. This finding was further confirmed in the results 
from the health literacy assessment, which demonstrated that only 31% of participants were 
likely to be health literate. Participant responses to knowledge questions also showed that 
cultural perceptions might influence their understanding of disease transmission.  
These findings were further explored in the fourth manuscript, Factors associated with 
health information seeking, processing, and use among HIV positive adults in the Dominican 
Republic, by using logistic regressions to assess which participant characteristics were associated 
with three outcomes: health information seeking, processing and use. Never having cared for 
someone who was very sick was significantly associated with less information seeking, 
processing, and use. Females and those who had attended the Clinic for longer periods of time 
were significantly less likely to actively search for information. Older individuals were less 
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likely to be able to process information than younger participants and participants who did not 
have comorbidities were more likely to use information than those with comorbidities.  
Limitations 
There were limitations to this dissertation. One of the limitations to the integrative review was 
that only literature published in peer-reviewed journals was accessed during searches and only 
studies published in English and Spanish were included. Studies published in grey literature or in 
the native languages of either Haiti or Brazil would not have been identified. In the retrospective 
chart review, the statistical power was limited by small sample size and exacerbated by missing 
data. This precluded finding potentially small associations and hindered the ability to control for 
additional comorbidities of patients. Responses to the information behavior survey used in 
manuscripts three and four may have been altered because of social desirability bias as data were 
self-reported by participants during individual interviews. We were also unable to recruit Haitian 
Creole speaking participants, therefore, our results do not include 15-20% of the patient 
population who may live in the nearby, low-income communities where sugarcane plantation 
workers and their families live (bateyes) and where lower levels of education, general literacy, 
health literacy and higher levels of high-risk behaviors have been reported (Halperin, 2009; 
Lubetkin et al., 2015; Rojas et al., 2011). In the analysis from the fourth manuscript, some of the 
continuous variables were categorized or dichotomized to ensure that the assumptions for logistic 
models held, which likely led to a loss of information. Lastly, to limit the participant burden 
resulting from a long survey; we collected minimal data pertaining to caregiving, potential 
comorbidities, or alcohol consumption, which prohibited a more in-depth examination of the 
effects of these risk factors.  
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A limitation to the body of literature included in the integrative review was that the 
specific information needs of some high-risk groups such as men who have sex with men, 
intravenous drug users, female sex workers, and residents of the bateyes, among others were not 
fully considered. Similarly, there were insufficient numbers of some of these high-risk 
individuals to warrant meaningful comparisons in the analyses from the second, third, or fourth 
manuscripts. Thus, the results from this dissertation also do not include how high-risk 
populations may differ in the way they interact with health information. Future research related 
to HIV conducted in the Dominican Republic and globally must consider the needs of these 
high-risk groups so that their specific needs may also be met. 
Implications 
Effective management of HIV requires that those living with the virus are able to find, seek, 
understand, and use health information. As was shown in this dissertation, individuals living in 
constrained resource settings who have limited educational backgrounds face numerous barriers 
that prohibit them from finding and using the information that could help them manage their 
health and minimize further spread of infection. As shown in the first manuscript of this 
dissertation, this is not an isolated concern, but rather a problem that extends across Latin 
America and the Caribbean. To further complicate the issue, this dissertation also showed that 
different risk groups have varying health information needs and that information about what 
those needs are and how they differ is lacking. This has implications for researchers, 
organizations, and providers globally as it is our responsibility to continue to identify the needs 
of all of our patients and to further consider how services can more appropriately meet those 
needs. Needs assessments are necessary across regions and within organizations so that the 
predominant information requirements of patients may be identified. From those results, services 
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targeted to meet those specific needs may be developed. This dissertation also showed that 
disconnects may exist between what is communicated to patients and what they are later able to 
understand and use. Organizations and providers working in these settings must take their 
patient’s cultural backgrounds, educational and literacy levels into account during health 
education. Lastly, the way in which providers communicate with patients must be further 
considered so that health information can be delivered in a more practical, understandable and 
useable way.  
Recommendations for future research practice and policy 
Research 
Further research should aim to identify the health information needs of HIV positive 
adults in the numerous geographic locations across Latin America and the Caribbean where this 
type of study has not yet been conducted. These assessments are necessary to identify the 
information needs of specific patient populations. Future studies must also be designed to 
identify and explore the varying needs of different high-risk groups. Without these studies, it 
would not be possible to know what information to provide to patients to help them manage their 
health and minimize further spread of infection.  
Notably, these information needs assessments are only worthwhile and relevant if 
healthcare providers and organizations use the data they generate to improve patient care. As a 
result, in addition to identifying the health information needs of patients, future research needs to 
consider how health information is going to be communicated to patients. “What are the most 
effective ways to teach patients about HIV?” is a research question that could be explored in 
different contexts to make sure that health education is maximally effective. For example, the 
integrative review from the first manuscript indicated that information is more effectively 
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communicated when tailored to individual patients and may also be more effective if teaching is 
complimented with group components (Stonbraker & Larson, in press). Other studies have 
shown that communication techniques or visual aids are can promote health education (Garcia-
Retamero & Cokely, 2013; Mansukhani, 2015; Zolnierek, 2009). Further research should 
consider how and what types of visual aids most appropriately convey information as well as 
how and what types of communication strategies facilitate health education.  
Practice 
In this dissertation, there are several implications that may improve practice at Clínica de 
Familia in La Romana, Dominican Republic. In the first paper, the importance of conducting 
needs assessments among various patient groups was emphasized and widespread lack of these 
assessments in the Latin American and Caribbean regions was highlighted. We began to address 
this gap in the literature by examining the information needs of HIV positive adults but there are 
numerous other patient populations at the Clinic who would benefit from similar needs 
assessments to ensure services are meeting the specific needs of patients. In the second paper, we 
showed that the provider recorded clinical status variable is not significantly associated with the 
main biomarkers of HIV disease progression. We recommend that a new definition for that 
variable be created, that providers be trained on the new definition, and that quality checks be 
conducted to be sure the new variable is more valid and reliable. In the third paper, numerous 
recommendations to improve clinical practice at Clínica de Familia were made, the most 
important of which were; that providers need to take into account that patients may have varying 
perceptions of illness that must be considered during patient education and that patients may 
have limited health and general literacy levels which could effect the way in which they need to 
receive health information. Health communication and print materials must be designed keeping 
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these literacy levels and cultural variations in mind. Lastly, in all four of the papers, we 
discussed how different groups handle information differently whether they have different 
information needs or seek and understand information in different ways. For the Clinic to 
address these differences, patient education must be more patient centered so that the specific 
needs of each group may be met. 
In general, healthcare providers must learn how to more effectively provide complex 
health information to patients with limited educational backgrounds and low health literacy. To 
do this, it is critical that information be targeted to patients within each clinical encounter. This 
does not necessarily mean formal needs assessments or health literacy examinations must be 
conducted and recorded for each patient. In fact, it is not recommended to screen each patient to 
ascertain health literacy levels (Paasche-Orlow & Wolf, 2008; Sudore & Schillinger, 2009). 
Rather, by adapting culturally appropriate, patient targeted, and evidence-based communication 
strategies, patient outcomes may be improved (Dickens et al., 2013; Laws et al., 2014; 
Lettenmaier, Kraft, Raisanen, & Serlemitsos, 2014). For example, a meta-analysis assessing the 
effect of physician communication strategies on adherence to antiretroviral therapies in 127 
studies, showed that there is 19% higher risk of non-adherence when the physician 
communicated poorly (Zolnierek, 2009). Some communication techniques that can improve 
health education are speaking more slowly, presenting less topics at a time, checking for 
understanding, using simple language, and following up with another healthcare provider such as 
an adherence counselor (Dickens et al., 2013; Sudore & Schillinger, 2009).  
Additional training in these skills is recommended for providers at all levels so that they 
can be more fully understood in the clinical setting (Dickens et al., 2013; Levinson, Lesser, & 
Epstein, 2010; Sudore & Schillinger, 2009). In the context of HIV, more effective 
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communication can lead to improved knowledge about the virus, more positive attitudes toward 
life and health management, more accurate risk perceptions, healthier behavioral decisions, and 
engagement in care (Flickinger et al., 2013; Storey et al., 2014). It will also be especially 
important for providers to take into account the varying cultural beliefs of their patients and how 
those may influence perceptions of illness so that communication can be more tailored to each 
patient. Organizations serving HIV positive patients can help their providers to achieve better 
communication with patients by determining which strategies will be the most effective within 
the specific context of their patient population and then by providing the information and/or 
training on those strategies so providers may learn to use them. 
Policy 
This dissertation has policy implications, as it is not the sole responsibility of healthcare 
providers and organizations to understand their patient population’s specific health information 
needs as well as provide the information to most appropriately meet those needs. In order to be 
effective, individuals working in healthcare systems must understand the needs of the 
populations they serve so that appropriate infrastructure and support to satisfy those needs can be 
designed and maintained. Policies that provide systematic approaches to understanding the health 
information needs of their populations could be adopted. One example of an information needs 
assessment comes from the Report, The information needs of communities: The changing media 
landscape in a broadband age, in which they show that in our rapidly changing society, 
information needs and the way information is obtained are rapidly evolving (Waldman S., 2011). 
Not surprisingly, they found that individuals living in rural areas have less access to information 
even in the U.S. where infrastructure for data dissemination tends to be stronger than in the 
developing world. By identifying and quantifying the extent of this information need in rural 
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communities, there is now possibility for well designed action that targets areas the most in need. 
This is relevant to the healthcare context as people living in underserved communities, especially 
in the developing country context, will be less likely to have access to the information required 
for effective prevention or management of HIV. 
Furthermore, without rules and regulations to guide practice, services may be offered at 
inconvenient times, in inefficient ways, and may not reach the populations for which they are 
intended. Guidance and encouragement is needed for organizations and healthcare professionals 
to provide information to patients in a way that it can be both understood and used. Based on the 
data described in this dissertation, it is clear that simply providing a patient with a packet of 
written information is insufficient and does not confer the information that is important for 
patients to have. Requirements that mandate that organizations and providers consider, adopt, 
and implement appropriate communication strategies might ensure organizations are working 
toward a more effective teaching model. One example of recent legislation of this nature is the 
meaningful use mandate associated with the Health Information Technology for Economic and 
Clinical Health (HITECH) Act. Through this legislation, incentives were offered to organizations 
and physicians able to demonstrate that the way in which they had adopted electronic medical 
records into their practice led to improved quality of patient care. Creating similar incentive 
programs or establishing a legal obligation to demonstrate utility of health education materials 
are two ways in which policy makers could help to ensure that health education materials are 
provided in a culturally appropriate, intelligible, and useful ways.  
Final remarks 
The successful management of HIV requires that individuals living with the virus are able to 
find, receive, understand, and use health information. These skills may not be straightforward 
 
 105 
tasks for many patients, especially for those living in limited resource settings. This dissertation 
comprehensively examined the experience of an HIV positive adult living in the Dominican 
Republic to find, receive, understand, and use the information necessary for the management of 
their health. Results indicated that patients have low levels of education, general literacy and 
health literacy and have cultural beliefs that may influence their understanding of disease 
progression among numerous other factors that affect their ability to obtain, process, and use 
health information. These results may provide researchers, organizations, and providers with 
information regarding how to improve methods of health education so that patients can get the 
information that they need in a way that they are able to understand and use.  
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Appendices 
A.1. Quality assessment of studies included in integrative review         
Scoring 
     0 = Not at all              
     1 = Very slightly 
2 = Moderately         
3 = Complete 
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1. Explicit theoretical framework 0 0 0 0 1 0 3 0 2 0 0 
2. Statement of aims/objectives in main body of report 3 3 3 3 3 3 3 0 3 3 3 
3. Clear description of research setting 3 3 3 2 0 3 0 0 1 3 2 
4. Evidence of sample size considered in terms of analysis 3 0 0 3 0 0 3 0 3 3 0 
5. Representative sample of target group of a reasonable size 3 3 2 3 1 1 3 2 2 3 2 
6. Description of procedure for data collection 1 2 3 3 1 3 2 1 2 3 2 
7. Rationale for choice of data collection tool(s) 2 0 3 3 0 3 3 3 3 3 0 
8. Detailed recruitment data 0 2 3 3 0 0 2 2 2 3 2 
*9. Statistical assessment of reliability and validity of    
measurement tool(s) 
0 0 0 3 0 0 0 1 3 0 3 
*10. Fit between stated research question and method of data 
collection 
3 3 0 3 0 0 3 3 3 3 3 
**11. Fit between stated research question and format and 
content of data collection tool  
0 0 3 3 0 3 2 0 2 3 0 
12. Fit between research question and method of analysis 3 3 3 3 3 3 3 3 3 3 3 
13. Good justification for analytical method selected 0 1 3 3 3 3 3 3 3 3 3 
**14. Assessment of reliability of analytical process 0 0 3 2 3 3 3 0 1 3 0 
15. Evidence of user involvement in design 0 0 0 0 0 3 0 0 1 0 0 
16. Strengths and limitations critically discussed 0 2 1 3 0 3 0 3 1 3 2 
17. Total Score 21 22 30 40 15 31 33 21 35 39 25 
Study Design: Quantitative (QT), Qualitative (QL) or Mixed 
Methods (MM) 
QT QT QL MM QL QL MM QT MM MM QT 
Percentage (%) 50 52 71 83 36 74 69 50 73 81 60 
*Quantitative only (42 possible points) 
**Qualitative only (42 possible points) 
Note: Mixed Methods includes both * and ** (48 possible points) 
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Supplemental file to published review, characteristics and findings of studies that explore or quantify HIV positive patient’s 
health information needs 
Author 
(Year) 
 
Objective 
 
Methods 
Sample 
and Setting 
Risk 
Groups 
Included 
Principal Findings and Quality 
Score Tier 
de Castro 
Almeida 
and 
Fernandes 
Vieria (2009) 
To describe 
what 
information 
patients have 
regarding their 
medications, 
where the 
information 
comes from, and 
if 
there is need for 
additional or 
different 
information 
• Structured 
questionnaire 
administered 
through interviews 
 
• Questions included 
demographics, 
knowledge of 
information related 
to the drug itself, 
sources of 
information, and 
the importance of 
not receiving 
information about 
medications 
• 195 participants 
(70.8% male 
and 29.2% 
female) 
receiving 
anti- 
retroviral 
therapy as an 
outpatient 
Hospital 
 
• Fortleza, Brazil 
• Not specified • Lack of information among 
patients regarding their 
medications 
 
• Amount of interest for more 
information regarding 
medications varies between 
patients 
 
• Healthcare providers were the 
patient-identified, largest and 
most reliable sources of 
information 
 
• Quantity and complexity of health 
information must be tailored to 
the needs and capacity of each 
patient 
 
• Quality score: lower third 
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Alva et al. 
(2007) 
To evaluate the 
use of internet for 
seeking sex 
partners and 
information 
on HIV 
and/or 
sexually 
transmitted 
infections (STIs) 
• Structured 
questionnaire 
administered 
through interviews 
 
• Questions included 
demographics, 
clinical and sexual 
conduct items, and 
questions about 
how participants 
use the internet to 
look for 
information about 
HIV and other STIs 
• 100 participants 
(64% male and 
36% female) 
who arrived 
consecutively 
to a non- 
governmental 
organization 
dedicated to 
HIV/AIDS 
prevention 
 
• Lima, Peru 
• Men who have 
sex with men 
 
• Women 
• More than half of participants 
reported having access to the 
internet, most of whom used it 
to access information about 
HIV 
 
• Most commonly searched topics: 
antiretroviral therapy, symptoms 
of HIV/AIDS, and information 
regarding other STIs 
 
• Of those who had searched for 
information on the internet, 
55.6% had asked their doctors 
about the same themes from 
online searches 
 
• Quality score: middle third 
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Araya 
et al. 
(2013) 
To determine 
educational needs 
and perceived 
barriers of HIV 
positive patients 
and their healthcare 
providers 
• Semi-structured, in- 
depth interviews 
 
• Questions pertained 
to educational  
needs and identified 
barriers to health 
education program 
implementation 
• 65 participants 
(86.2% male 
and 13.8% 
female) and 10 
healthcare 
providers (40% 
male and 60% 
female) who 
have direct 
contact with 
HIV patients in 
a large hospital 
 
• Santiago, Chile 
• Not specified • Patients and health professionals 
identified the same educational 
needs 
 
• Main information needs were 
general aspects of the illness, 
laboratory tests, long term 
complications, actions of 
medication, and methods of 
transmission 
 
• Educational programs need to have 
both individual and group 
components to be most effective 
 
• Time is the largest barrier to health 
education 
 
• Quality score: middle third 
Boryc 
et al. 
(2010) 
To assess the needs 
of clients living in 
a home based care 
program for HIV 
positive adults 
• Mixed methods, 
needs assessment 
conducted by 
verbally 
administering a 
questionnaire 
 
• Questions gathered 
data on 
demographics, 
basic needs, 
services received, 
quality of services, 
mental health, and 
substance abuse 
characteristics 
• 84 clients (20% 
male and 80% 
female) of the 
home based 
care program 
 
• Region 4, 
Guyana 
• Not specified • Participants highlighted need for 
referrals to income-generating 
prospects, food and nutritional 
supplement support, and help with 
children 
 
• Trust that confidentiality regarding 
HIV status will be maintained and 
empathy on the part of healthcare 
provider were highlighted as crucial 
components of effective 
communication 
 
• Quality score: higher third 
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Cardona
- Arias 
(2010) 
To understand the 
social 
representations of 
health related 
quality of life for 
HIV positive 
patients and to 
contribute useful 
knowledge to 
guide public 
health measures, 
health programs, 
and health 
education 
• Participants 
completed a series 
of qualitative 
interviews, a semi- 
structured interview 
with participant 
observation, and 
non-participant 
observation through 
healthcare services 
and during support 
groups 
• 19 participants 
(52.6% male 
and 47.4% 
female) 
 
• Specific 
recruiting 
setting not 
specified 
 
• Medellín, 
Colombia 
• Not specified • There was need for better 
understanding of how to re-define 
life priorities and how to live life 
once one receives this diagnosis 
 
• Information needs can change over 
the course of the diagnosis 
 
• When presenting the diagnosis, it is 
important for providers to dispel the 
myth that AIDS is synonymous  
with death in order to help patients 
accept their new reality 
 
• Methods of transmission as well as 
who can become infected are 
necessary to know 
 
• Quality score: lower third 
Curioso 
and 
Kurth 
(2007) 
To understand 
information 
needs, 
motivations, and 
behaviors of HIV 
positive patients 
and report on the 
use of 
technologies as 
tools for health 
management 
• In-depth interviews 
were conducted 
using a topic guide 
to determine how 
computers, internet, 
cell phones, and 
PDAs are used to 
access health 
information 
• 31 participants 
(9.7% male and 
90.3% female) 
receiving ART 
and clinical 
services at two 
community 
based clinics 
 
• Lima, Peru 
• Men who have sex 
with men 
• Participants perceived that HIV 
information was important to their 
health but find that information was 
not always available 
 
• Internet was widely accessible and 
participants perceived internet as a 
useful source of HIV information or 
location for intervention 
 
• Privacy and confidentiality were 
primary concerns related to 
information exchange with mobile 
devices 
 
• Quality score: higher third 
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Gogna et 
al. (2009) 
To analyze the 
contraceptive and 
reproductive 
needs and rights 
of people living 
with HIV and to 
determine if they 
are fulfilled 
• Two separate sets 
of in-depth 
interviews with 
patients and 
providers 
 
• National survey 
with an interview- 
administered 
questionnaire 
• 25 health 
professionals 
and 15 
participants 
who were 
public health 
service users 
 
• 841 participants 
(both male and 
female) in 
national sample 
 
• 25 men and 
women and 24 
healthcare 
representatives 
 
• Buenos Aires, 
and a national 
sample from 
Argentina 
• Women 
 
• Men who have sex 
with men 
 
• Bisexual men 
 
• Transgender 
• Access to appropriate treatment can 
be hindered by “entrenched moral 
and sexist beliefs,” discriminatory 
practices, stigma, and lack of social 
support 
 
• Women living with HIV received 
little information regarding 
contraceptive methods other than 
condoms 
 
• Lack of information or mistrust of 
medical services caused people 
living with HIV to deny themselves 
the possibility of having a child 
 
• Fragmented services, lack of care 
coordination and components of 
health care provider interactions 
were cited as barriers to effective 
information exchange 
 
• Quality score: middle third 
Jacobson 
et al. 
(2012) 
To provide 
information on 
exposure to 
prevention 
coverage and 
management of 
sexually 
transmitted 
infections in 
people living with 
HIV in limited 
resource settings 
• Self-administered, 
computer-assisted 
questionnaires 
based on 
standardized survey 
instruments 
 
• STI testing 
performed 
• 689 participants 
(50.5% male, 
49.5% female) 
recruited from 
HIV service 
areas at several 
public hospitals 
 
• San 
Salvador, 
Santa Ana, 
and San 
Miguel, El 
Salvador 
• Men who 
have sex 
with men 
 
• Women 
• Patients were more likely to report 
mistreatment, abuse, denial of 
services or social activities outside 
of the healthcare settings 
 
• 22.8% of participants received post- 
test counseling after diagnosis and 
about one third reported additional 
prevention intervention, HIV 
education, HIV information, or 
counseling after their diagnosis 
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     • 15 to 30% perceived that they have 
limited access to information, 
education, and advice about HIV 
 
• Quality score: lower third 
Llanos 
Zavalaga(
2006) 
To describe the 
perceptions of 
patients living with 
HIV/AIDS about 
healthcare and 
quality of care 
regarding highly 
active anti- 
retroviral therapy 
(HAART) in a 
hospital in Lima 
• Quantitative 
questionnaire 
based on 
previously 
validated 
questions 
regarding 
service 
dimensions 
 
• 2 focus 
groups 
collecting 
information 
on norms of 
service 
implementa
tion, 
healthcare 
and 
laboratory 
supply and 
demand 
• 85 
participants 
(76.6% male 
and 28.4% 
female) 
receiving ART 
at the national 
hospital 
completed 
questionnaires 
during 
interviews 
 
• No less 
than 6 
participants 
in focus 
groups 
 
• Lima, Peru 
• Not specified • 67.1% of respondents indicated 
interest in information about their 
clinical history and lab results 
 
• Lack of information about the 
reasons for starting ART noted and 
patients would also like to know 
more about their sickness, 
treatments, and the care they need 
 
• Multidisciplinary teams at the 
hospital were lacking in key areas 
such as in nutrition education or 
time with patients 
 
• Information provided in healthcare 
settings or by non-governmental 
organizations was considered 
optimal 
 
• More information was provided at 
time of diagnosis but less thereafter 
 
• Quality score: higher third 
Reid, 
Nielsen, 
and 
Reddock 
(2010) 
To examine the 
utilization of the 
National AIDS 
Hotline, evaluate 
its validity for 
evaluating HIV 
• Quantitative and 
qualitative analysis 
of call records in 
1998-2002 and in 
2007 
• 7,046 phone call 
records from 
time one and 
2,338 from time 
two 
• Women 
 
• Men who have sex 
with men 
• Most frequently cited reason for 
calling the hotline was “needs an 
HIV test” and not knowing how to 
locate test locations 
 
• Information regarding symptoms 
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 related needs 
and 
identify changes 
in users between 
two time points 
• Collected 
demographic 
characteristics and 
open ended 
questions for 
descriptions of 
special needs, 
content of the call, 
and actions taken 
by the receiver 
• Few callers 
revealed HIV 
status however, 
over 5% in time 
one and around 
3% of callers in 
time two were 
HIV positive 
 
• Trinidad and 
Tobago 
 related to HIV, treatments, routes of 
transmission, and prevention were 
other frequent information needs 
 
• Women were more likely to call the 
hotline for information than men 
 
• Barriers to accessing information 
included time, resource reliability 
and trustworthiness of sources 
 
• Quality score: higher third 
Sanchez 
(2009) 
To assess the score 
variation of 
scales 1 and 2 of 
the DCBS 
(Dental Coping 
Beliefs Scale) 
regarding oral 
health, oral 
health needs, 
clinical viral 
progression, and 
medical care 
needs pertaining 
to age and 
gender in HIV 
positive patients 
• DCBS 
questionnaire was 
administered to 
assess dental beliefs 
 
• Data regarding 
medical conditions 
were also collected 
 
• The previously 
validated CCITN 
(Community Caries 
Index of Treatment 
Need) and CPITN 
(Community 
Periodontal Index of 
Treatment need) 
were administered to 
assess dental and 
periodontal 
treatment needs 
• 102 participants 
(65.7% male 
and 34.3% 
female) being 
seen in the 
infectious 
disease unit 
of one 
hospital 
 
• Buenos Aires, 
Argentina 
• Women • There was a great need of oral 
healthcare treatment with 54% of 
sample needing dental prosthetic 
treatment and 45% needing tooth 
removal or endodontic treatment 
 
• Wrong dental beliefs were associated 
with age, carries, and periodontal 
treatment need, more episodes of 
candidiasis, pneumonia, tuberculosis, 
and hospitalization from opportunistic 
infections 
 
• More effective, collaborative oral 
healthcare and patient engagement in 
their oral health can improve 
patient’s oral health and minimize 
concerns regarding secondary 
infection resulting from unmet oral 
healthcare needs 
 
• Quality score: middle third 
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A.4. Focus Group Discussion Guide 
 
Good morning/afternoon, my name is Samantha and I am a student at Columbia University in 
New York. I would like to begin by making sure that everyone understands that participation in 
this focus group discussion is completely voluntary. Your decision to participate or not 
participate will not affect the services that you receive at the clinic.  
The focus group discussion will be audio recorded. Only the information that you say out loud 
will be recorded during the sessions. When I ask for your name, please only give your first name 
or feel free to identify yourself by a pseudonym of your choosing. The only people that will have 
access to the recording will be myself and other members of the research team. No confidential 
information will be included on the recordings and recordings will be stored on a password 
protected, encrypted computer and password protected, encrypted external hard drive. We will 
only be using the recordings to understand more about what is said during the discussion today. 
We will not be using them for any other educational, commercial or other unspecified use. Audio 
files will be destroyed as soon as data analysis has been completed.  
Does anyone have any questions regarding the focus groups? 
By staying and participating in this discussion, you are giving your consent to participate in this 
session.  
Introduction 
The following questions will provide a guide for this focus group discussion. While some 
questions not on this list might be asked in order to follow up on different responses we may 
receive, most of the discussion will follow these general questions.  I would like to remind 
everyone that anything that you say in this discussion is completely confidential, your name or 
any other identifying information will not be linked to what you say. At the end of the project, I 
might be able to publish the results. In that case, information will only be published regarding the 
content of the discussions but will not include any identifying information.  
The main goal of this study is to understand more about information needs of patients who come 
to Clínica de Familia. Today, we are here to learn about your experiences as a patient at Clínica 
de Familia. We are going to be talking about HIV as well as any other reasons that people might 
come to the clinic. Specifically, we would like to know more about what type of information you 
are looking for when you come to the clinic and if there are other places that you might look for 
health information. We have scheduled 90 minutes for this group discussion. I want you to know 
that I might have to interrupt from time to time to be sure that everyone gets a chance to share his 
or her thoughts.  
Are there any questions I can answer before we begin? 
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Opening Question 
Could everyone please tell me your first name and how long you have been coming to Clínica de 
Familia? 
Introductory Question 
In your experience, what are some of the reasons that people come to Clínica de Familia? 
Case Study 
I’m going to read you a story about Oscar, a young man from La Romana who was diagnosed 
with HIV. After the story, I will ask a few questions about Oscar’s experience. 
Oscar is a 22 year old male who finds out that he has HIV after getting tested when community 
health workers visited the church by his house. Oscar remembers hearing something about 
HIV/AIDS in school but does not remember much of the details. He is not sure who to talk to, 
where he can go for help or what to do. He eventually decides to tell his uncle, who he is very 
close to, about the problem that he is having. The uncle takes him to visit the curandero that he 
saw when he was having problems with his knees. A few months later Oscar went to a health 
clinic by his house, like Clínica de Familia, for a cough that he had been having for a few weeks. 
At the clinic he sees a brochure with information about HIV/AIDS and how important it is to be 
taking medication. He wonders if this is something that applies to him. At the bottom of the 
pamphlet is the address for Clínica de Familia. He stops by after work one day to see what they 
have at the clinic and to talk to someone about the pamphlet that he picked up. Now, Oscar is 
trying to decide if he should take the medication that the doctors at the clinic told him to take.  
Case Study Questions: 
1. Do you think this is something that could happen in your community? Do you know someone 
with a similar story? What is similar or different between what happened to Oscar and someone 
in your community? 
2. If you were Oscar where would you go to look for information once you found out that you 
had HIV? 
3. Do you think important to know information about this disease? Why? 
4. We talk about local healers or curanderos, is this common where you live? Are there other 
places like this that you go for information? Do you look for the same type of information in 
each place? 
5. What are some of the reasons you think Oscar might have decided to go to Clínica de Familia? 
6. What information do you think he received when he got to the clinic? 
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7. Why is it hard for Oscar to decide if he is going to take medication or not? Is taking ARV 
medication important? 
Key Questions 
What type of information and education do you need to help manage your HIV or a close friend 
or family member who also has HIV?  
What other type of information is needed to help improve overall health and quality of life?  
Ending Questions 
Now that we have discussed many different types of information that patients at Clínica de 
Familia are looking for let’s talk about what people do with the information that they receive.  
What are some of the things that stop people from using information that they receive?  
What are some of the things that might help people use some of the information that they 
receive? 
Debriefing 
I would like to thank all of you for your participation. I also want to repeat that anything that you 
shared with me during this discussion is confidential. I would like to remind everyone that 
anything that you say in this discussion is completely confidential. None of the information that 
you have shared with me today including names or any other identifying characteristics will be 
used in any reports or publicly accessible media coming from this research. I would also like to 
provide you with a chance to ask any questions or share any further ideas that you might have 
about this topic. Do you have any additional questions or have any additional thoughts? 
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A.5. Sample questions from questionnaire generated from focus groups and Wilson’s model of information behavior 
Construct from 
Wilson’s model  
Response From Focus Group  
(Spanish/English) 
Corresponding Question From Needs 
Assessment 
Context of 
Information Need 
A veces uno no tiene dinero y le ayudan con una paisaje 
y le ayuda uno con el medicamento. 
And including yourself, and all of the people 
that you just mentioned, in the last month, what 
was your total household income? Sometimes one doesn’t have money and they help them 
with bus fare and they help them with their medication. 
Decision to take 
action 
Yo sufria mucho, lloraba mucho. pero afurtunado toda 
que doctor que me explico…  yo creo que cuando hablo 
con ella de la decision de yo la busco para que ya me 
diga algo. 
Let’s think back to that first time that you came 
to the clinic. What was the main reason that 
you decided to seek healthcare services? 
 
I suffered a lot, I cried a lot. But, fortunately everything 
that the doctor told me… I believe that when I talked to 
her about the decision that I looked for her was for her to 
finally tell me something.  
Barriers Aquí, le da una tarjeta y no se sabe pa adonde se va. Ellos 
no saben.  
Now think of a person who just got diagnosed 
with HIV, what gets in their way, or what keeps 
them from accessing information about HIV? Here, they give you a card and they don’t know where 
you are going. They don’t know. 
Facilitators A través a las mismas personas preparadas para servirles, 
informarle, presentarle información, educar y sabe que 
aquí la informaciones son confidenciales y fluente 
We know that some people teach very well and 
there are others who teach very badly. What 
would you say people who are really good 
teachers of HIV do? Or what is the difference 
between those who can teach very well and 
those who are very bad teachers? 
Through the same people prepared to serve you, inform 
you, present you information, educate, and to know that 
here information are confidential and fluent. 
Selection of 
Information Source 
Pero la gente aquí, no somos tan tonto. What would you say about your ability to use 
the information that you receive in the clinic to 
manage your health? 
 
But the people here, were not that stupid. 
Ellos creen que si el no lo toman, van a vivir, y no es asi. 
Tiene que tomarlo para sobrevivir 
They believe that if they don’t take them [medications] 
they are going to live and it is not like that. You have to 
take it in order to survive. 
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Information 
Seeking Behavior 
Aquí la gente vienen [para su información de salud].  For you personally, what are the three best, or 
the three places where you have learned the 
most about HIV? 
 
The people come here [for their health information].  
Aquí te atencionan más que en otras instituciones 
publicas 
Here they attend to you better than in other public 
institutions 
Information 
Processing and Use 
Yo creo que es una cuestion de cada uno, de uno mismo, 
no por las charlas.  
And of all of the patients at the clinic, including 
yourself, how often do you think patients use 
what they learn to manage their health? That is, 
to say do they use what they have heard in the 
clinic at home? 
 
I believe it is a question of each person, of one’s self, not 
from the health talks [if people use the information they 
get at the clinic] 
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A.6. English version of survey administered in individual interviews at Clínica de Familia 
in August – October 2015 
 
 
Interview Guide 
 
Health Information Needs of Patients at Clínica de Familia   
La Romana, Dominican Republic 
Samantha Stonbraker 
2015 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
I would like to thank you very much for helping me with this project. By answering these 
questions, you will help the clinic understand a little bit more about patient’s health information 
needs. The questions that I will ask will relate to your current knowledge about HIV, the 
materials that are being used at the clinic and how you think they can improve services at the 
clinic. I would like to remind you that anything that you share with me during this interview is 
completely confidential. Your name or any other identifying information will not ever be shared. 
Therefore, please feel free to answer each question honestly, there are no right or wrong answers. 
If you are not sure about some of the questions, no problem, just tell me that you are not sure. 
Please stop me at any time if you have any questions and also be sure to help yourself to any of 
the snacks. 
 
 
 
Do you have any questions before we get started? 
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First, here are a few questions about yourself:  
 
1. How old are you? ________________ years 
 
2. What is your gender?             
Male …………………….……..… 0  
Female …………………………... 1                                               
Other ………………………….… 2 
No Response ……………………. 9 
 
3. Are you… 
Dominican ..…….……………….. 0    
Haitian …………………….…….. 1 
Or other nationality?....................... 2 
No Response ……………………. 9 
 
4. Do you live in… 
La Romana ………………….…………………………………………. 0 
Another city …………………………………………………………... 1   
A Bateye ………………………………………………………………. 2 
Other (specify___________________________________________)… 3 
NR …………………………………………………………………...… 9      
 
5. Did you go to school? 
 Yes ………(go to a)…................... 1 
No ………(skip to 6)……………. 0 
NR……………………………….. 9 
 
a) What is the highest year of school that you completed?   
Primary 1-4 …………………….... 0 
Primary 5-8 ……………………… 1 
Secondary ……………………….. 2 
University ……………………….. 3 
NS ..(can you guess the highest?).. 8 
NR ………………………………..  9      
 
6. And currently, do you have work outside of the household? 
Yes (what is your profession______________________________)……………. 1 
No (would you like to indicate your profession _____________________)……. 0 
NR ……………………………………………………………………………….. 9 
 
7. And including yourself, how many people live in your household? That is, how many people 
stay there four or more nights a week? 
 
 _____________________________ People in the household 
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8. And including yourself, and all of the people that you just mentioned, in the last month, what 
was your total household income? Remember income can be from work, from friends or 
family members, can be from a social service, bank loans or any other source of income. 
Please feel free to estimate.  
 
_____________________________ Dominican Pesos in the last month 
  
9. Apart from your children, do you currently or have you ever taken care of anyone who was 
not able to take care of himself or herself? By take care of, I mean you are responsible for 
their medications, their food, or you help them with other tasks?  
 
Yes …………………………........... 1 
No ……………………………….... 0 
NR…………………………………. 9 
 
Now I am going to ask you a few things that are a little bit more personal. Don’t forget that you 
do not have to answer any question you don’t want to but the more honest you can be will help 
the study and the clinic. 
 
10.  Was there ever a time that you drank or consumed alcohol? 
 
Yes .................................................. 1 
No ………(go to 13)…...……........ 0 
NR……………………………..….. 9 
 
11. In a normal week, how many days would you say that you drink at least one drink? A drink 
can mean one beer, a glass of wine or a cup that contains another type of alcohol. 
 
_________________days 
 
0 days …..................………..……............ 0 
Between 1-3 days …………..……............ 1 
More than 4 days ..............…..…………. 2 
NR ……………………………………….  9 
 
12. In a normal week, how many days would you say that you drink more than five drinks in a 
row, that is to say within a few hours?  
 
_________________days 
 
0 days …..................………..……............ 0 
Between 1-3 days …………..……............ 1 
More than 4 days ..............…..…………. 2 
NR ……………………………………….  9 
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13. Has there ever been a time that you took, used or consumed any other type of drug? In this 
case, the word, “drug” can be marijuana, cocaine, heroin, methamphetamines, medications 
that aren’t prescribed, ecstasy or any other drug related to one of these.  
 
Yes .................................................. 1 
No ………………….......……........ 0 
NR……………………………..….. 9 
 
14.  In a normal week, how many days would you say that you have used one or more of the 
drugs that I just mentioned? 
_________________days 
0 days …..................………..……............ 0 
Between 1-3 days …………..……............ 1 
More than 4 days ..............…..…………. 2 
NR ……………………………………….  9 
 
15. Currently, are you married or are you in a serious relationship? 
 
Yes  .……(go to a,b)…………….. 1  
No …….………………………….. 0  
NS ……………………………….. 8  
NR ……………………………….. 9      
 
a) How long have you been with this partner?  
 
 
b) Does your partner know that you have HIV? 
Yes .……………………………… 1  
No …….………………………….. 0  
NS ……………………………….. 8  
NR ……………………………….. 9      
 
16. Could you please tell me the gender of your sexual partners? 
 
Male ……………………………… 0  
Female..………………………….. 1  
Both..…………………………….. 2 
NS ……………………………….. 8  
NR ……………………………….. 9      
 
17. Did you use a condom the last time that you had sexual relations? 
Yes  ……………………………… 1  
No …….………………………….. 0   
NR ……………………………….. 9      
 
 
  
Years Months 
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18. Have you ever given money for a sexual activity? 
Yes  ……………………………… 1  
No …….………………………….. 0   
NR ……………………………….. 9      
 
19. Have you ever received money for a sexual activity? 
Yes  ……………………………… 1 
No …….………………………….. 0  
NR ……………………………….. 9      
 
20. Have you ever been told that you have any other medical conditions besides HIV? 
Yes ………(go to part a)………..... 1 
No ……….(skip to 21) .…………. 0 
NR……………………………..…. 9 
 
a) Could you please tell me which ones and how long you have had them?  
 
21. How long have you known that you have HIV?  (Prompt: If you aren’t sure please guess, was 
it months ago or years ago? Now let’s think about how many) 
 
   
Years Months Days 
 
Thank you very much for sharing that information with me. Now, Clínica de Familia is 
interested to know about patient’s understanding about HIV so that the people working in the 
clinic can improve the type of information that they provide. I am going to read some yes or no 
questions about the virus. Can you please tell me yes, no or not sure after each one? Please feel 
free to stop me or ask questions at any time.  
 
K2. (H305) Can people catch the virus that causes AIDS through a mosquito bite? Yes ………. 0  
No ……….. 1  
Not Sure….  2 
K3. (H306) Can people protect themselves from the virus that causes AIDS by using 
condoms every time that they have sexual relations? 
Yes ………. 0  
No ……….. 1  
Not Sure….  2 
K5. (H308) Can a person get infected with the virus that causes AIDS because of 
sorcery or by other supernatural means? 
Yes ………. 0  
No ……….. 1  
Not Sure….  2 
Condition Yes No NS NR A. Time with diagnosis 
Diabetes 1 (A) 0 8 9             Months            Years 
High Blood Pressure 1 (A) 0 8 9             Months            Years 
Cancer 1 (A) 0 8 9             Months            Years 
Asthma 1 (A) 0 8 9             Months            Years 
Heart Disease 1 (A) 0 8 9             Months            Years 
Other (specify ______________________) 1 (A) 0 8 9             Months            Years 
Other (specify ______________________) 1 (A) 0 8 9             Months            Years 
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K7. (H310) Can the virus that causes AIDS be transmitted from a mother to her baby…  
a. During Pregnancy? Yes ………. 0  
No ……….. 1  
Not Sure….  2 
              b. During Birth? Yes ………. 0  
No ……….. 1  
Not Sure….  2 
c. During Lactation? Yes ………. 0  
No ……….. 1  
Not Sure….  2 
K10. (H326) Should children between 12 and 14 be taught to use a condom to avoid 
contracting the virus that causes AIDS? 
Yes ………. 0  
No ……….. 1  
Not Sure….  2 
K11. (H339) Is it justified if a woman refuses to have sexual relations with her 
husband/partner if she knows that he is having sexual relations with other women? 
Yes ………. 0  
No ……….. 1  
Not Sure….  2 
K12. (H342) If your spouse knows that you have a sickness that can be transmitted 
during sex, is it justified for your spouse to request using a condom during intercourse? 
Yes ………. 0  
No ……….. 1  
Not Sure….  2 
K13. Can a person get more than one sexually transmitted infection at a time?  
  
Yes ………. 0  
No ……….. 1  
Not Sure….  2 
K14. Does a person with HIV want to have a high CD4 count?  Yes ………. 0  
No ……….. 1  
Not Sure….  2 
K15. Does a person with HIV want to have a high viral load?    Yes ………. 0  
No ……….. 1  
Not Sure….  2 
K16. A person with HIV can only have one type of HIV at a time  
  
a. Which ones? 
Yes ………. 0  
No .(K16 a). 1  
Not Sure….  2 
 
Now, for the next set of questions, we are going to talk about the information that you need to 
manage your health and where you look for that information. Last year, we had group 
discussions at the clinic where we talked about what information patients need and are looking 
for when they come to the clinic. The next set of questions came from what those people told us. 
We also have some questions that were asked by people who work at the clinic so that they can 
offer better services to patients. So when we talk about information, we are talking about the 
different things that you have learned that help you with your HIV. For example, things like 
prevention, healthy foods, medications, or test results are all types of information. Do you have 
any more questions before I continue? Please don’t forget to help yourself to the snacks. 
   
22. How long have you been coming to Clinica de Familia?  
 
   
Years Months Days 
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23. Let’s think back to that first time that you came to the clinic. What was the main reason that 
you decided to seek healthcare services? 
 
Main reason: ________________________________________________________________ 
 
____________________________________________________________________________ 
 
24. And when you came to the clinic that first time, did you already know that you had HIV? 
 
Yes ……...…(skip to 25)………… 1 
No …………(go to a)..…………... 0 
NR………………………………... 9 
 
a) Did you suspect that you had it? 
 
Yes ……………………………….. 1 
No ………………………………... 0 
N/A……………………………….. 8  
NR………………………………... 9 
 
 
25. When you have a question about your health, how often would you say that you look for an 
answer or the information that can help you with your question? 
 
I almost always look for the information that I need……............. 2 
I sometimes look for the information that I need.......................... 1 
I almost never look for the information that I need......................  0 
No Response…….……………………………………………….. 9 
 
a) ¿Can you elaborate or tell me a little bit more about that? 
 
1. ____________________________________________________________________________ 
 
______________________________________________________________________________ 
 
26. Now, if you could ask just one question, any question, related to your health, what would it 
be? 
 
Question 1. _________________________________________________________________ 
 
___________________________________________________________________________ 
 
27. Can you think of another question about your health that you would like to know? 
 
 Question 2.______________________________________________________________ 
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 ________________________________________________________________________ 
 
Thank you very much. Now think about all of the places that you get your health information. 
Some examples of places where people get health information are: other people like friends and 
family, from the internet, from community places like a church or school, from health care 
professionals, from media sources such as TV or radio or from print materials such as a book or 
magazine. 
 
28. For you personally, what are the three best, or the three places where you have learned the 
most about HIV? 
 
  1. _______________________________ 
 
  2. _______________________________ 
 
  3. _______________________________ 
 
29. Now, think of a person who just got diagnosed with HIV what gets in their way, or what 
keeps them from accessing information about HIV? 
 
1. _____________________________________________________________________ 
 
a) Can you think of another thing that can limit a person when they look for the information that 
they need? 
 
2. _____________________________________________________________________ 
 
30. Have any of these barriers ever happened to you? 
 
Yes ………………………………………… 1 
No………....……………………………….. 0 
No Response………………………………. 9 
 
31. Now we are going to talk a little bit about your friends and family, when you need come to 
the clinic or have to take your medication, things like that, how supported do feel by your 
family? 
 
Family: _______________________________________________________________________  
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
32. Now we are going to talk a little bit about your friends and family, when you need come to 
the clinic or have to take your medication, things like that, how supported do feel by your 
friends? 
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Friends: ______________________________________________________________________  
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
33. Now, the next question is about the information that you wish other people, such as friends, 
family, community members, etc. had about HIV. Could you please tell me the two things 
that you wish other people knew about HIV? 
 
 1. ____________________________________ 
 
 2. ____________________________________ 
 
34. What has been the biggest problem that you have faced from having HIV? 
 
Most difficult thing: _____________________________________________________________ 
 
______________________________________________________________________________ 
 
35. During this year, how often did you come to your scheduled appointments?  
 
You Almost always came to scheduled appointments or rescheduled for a nearby date.. 1 
You Sometimes made it to scheduled appointments……….………….………………… 2 
You Almost never made it to scheduled appointments ………………….………..……. 3 
NR……………………………………………………………………………………….. 9 
 
36. In your opinion, the health talks offered at the clinic are…  
 
Very useful……………………………………………………………………………….. 1 
Somewhat useful ………………………………….…………………………………….. 2 
Not at all useful …………………………………………………...…………………….. 3 
NR……………………………………………………………………………………….. 9 
 
37. If they are useful, can you give me an example of how they were useful or how you have 
used what you learned during a health talk? If they are not useful, can you give me a 
suggestion of how they can improve them? 
 
1. ____________________________________________________________________________ 
 
______________________________________________________________________________ 
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38. We have heard that it is very easy to miss a dose of medication for HIV. Can you please tell 
me in the last week, how many times have you missed a dose of HIV medication that you 
should have taken? 
 
________________doses  
 
Did not miss a single dose ………………………………………………. 0 
Missed between one and two…………………………………………….. 1 
Missed three or more doses……………………………………..………. 2 
The doctor has not prescribed me any medications .…………..………… 5 
NS………………………………………………………………………… 8 
NR………………………………………………….…………………….. 9 
 
 a) Can you tell me why or what influences this for you? __________________________ 
 
 ________________________________________________________________________ 
 
Now, we are going to think about your medial visits at the clinic, some of the time with the 
doctor is spent examining, doing things like taking your blood pressure, listening to your heart 
and some of the time is spent teaching and learning. Things like explaining how often to take 
medications and talking about HIV are some of the things that we think about when we talk 
about teaching and learning. Now, we are going to be talking about that time that is spent on 
teaching and learning during appointments.  
 
39. During your medical visits how much time is spent on teaching and learning? 
None……………………………………….…….        0  
A few minutes ………………………………….. 1  
Almost the whole time ………………….……… 2 
Depends ...............(go to a)................................... 3 
NR………………………………………………. 9 
 
a) What does it depend on? 
_______________________________________________________ 
 
40. In general, when you come to the clinic, would you like there to be..  
 
Less time spent on learning.……………………… 0  
The same amount of time spent on learning.……. 1 
More time spent on learning ..………………….… 2 
NR ………………………………………………. 9 
 
41. In general, when you come to the clinic would you like there to be… 
 
Less time for questions …...……………………………………. 0  
The same amount of time for questions …..…………………….. 1 
More time for questions……..………………….…………..……. 2 
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NR ……………………………………………………………….. 9 
 
42. As we know, everybody likes to learn in different ways. Do you learn the best when 
information is: 
 
            Spoken…………………………………………………….………   0 
 Written down……………………………………………………... 1 
 Both spoken and written………………………………………..… 2 
 Other ... (specify_________________________________)……... 3 
 NR…………………… ……………………………………..……. 9 
 
43. We know that some people teach very well and others teach very badly? What do the people 
who are very good teachers about HIV do to teach well? Or what is the difference between 
those who teach really well and those who teach badly. 
 
 1. _________________________________ 
 
 2. _________________________________ 
 
44. What would you say about your ability to use the information that you get at the clinic to 
manage your health? Would you say that you are... 
 
Very able to use the information ………………………..………. 2 
More or less able to use the information… …………..………… 1 
Not very able to use the information…………………………….. 0 
NR…………………………………………………………........... 9 
 
45. How often do you think you use what you learn to manage your health? That is to say, do 
you use what you have heard in the clinic when you get home? 
 
You almost always use the information ….….…. 2 
You sometimes use the information……………. 1 
You almost never use the information..…….….. 0 
NR………………………………………………..  9 
 
 
46. Can you please tell me a little bit more about your ability and use of the information that 
you receive in the clinic? 
 
More about capacity and use _____________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
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47. Can you give me one example of how you have used the information that you have 
received at the clinic to manage your health? 
 
Example: _____________________________________________________________________ 
 
______________________________________________________________________________ 
 
______________________________________________________________________________ 
 
48. What have been the two most helpful things that you have learned that have helped you with 
your HIV? 
 
 1. _________________________________ 
 
 2. _________________________________ 
 
49. Can you read words?  Yes.……………………………… 1 
 No…(don’t do literacy exam)....... 0 
 NR……………………………….. 9 
 
50. Is there anything else that you would like the clinic to know about this topic of health 
information?  
 
 
 
 
 
 
 
51. Is there anything else that would like to add? Or is there something that you think I should 
have included in this interview that I didn’t? 
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Great, now for the next and last step in this interview, we are going to do an exercise. This 
exercise is to help people in the clinic to pick which words are the best words to teach patients.  
 
Each of the cards in this stack has 3 words on them. When I show you each card, I’d like you to 
read the top word out loud. Then, I’ll read the two words underneath and I’d like you to tell me 
which of the two words is more similar to or is related to the top word.  
 
If you don’t know the answer don’t worry this is just an exercise, please just say ‘I don’t know, 
you don’t have to guess.”  
 
 
Interviewer shows the examinee the first card and says, “Now, please, read the top word out 
loud.” 
 
Then the interviewer reads the two words at the bottom of the card and says, “Which of these 
two words is most similar to the top word? If you don’t know the answer, don’t worry, please 
just say ‘I don’t know’.” 
 
Question Both Correct? Y/N Question Both Correct? Y/N Question Both Correct? Y/N 
1  7  13  
2  8  14  
3  9  15  
4  10  16  
5  11  17  
6  12  18  
 
I wanted to say thank you again for all of your help. Do you have any additional questions for 
me? 
 
 
 
 
 
 
 
